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(OFFICIAL NOTICE. ] 
Representatives of the New England Association of Gas 
, Engineers at the International Gas Congress. 
ooo 
New ENGLAND ASSGOCIATION OF Gas ENGINEERS, 
OFFICE OF THE SECRETARY, 
New BeprorpD, Mass., July 31, 1900. 

Mr. Walter R. Addicks, President of the New England Association 
of Gas Engineers, has appointed the following members to represent 
the Association at the International Congress of Gas Engineers, to be 
held at the Universal Exposition, Paris, France, next month : 

Mr. A. B. Slater, Providence, R. I. 

Mr. Chas. D. Sherman, New Haven, Conn. 

Mr. Walter 8. Allen, New Bedford, Mass. 

N. W. Girrorp, Secretary. 





BRIEFLY TOLD. 
ocala: 

ADDITIONAL REPRESENTATION FOR THE WESTERN Gas ASSOCIATION 
AT THE INTERNATIONAL Gas ConGREss.—Last week we reported that 
Mr. William McDonald, of Albany, N. Y., Mr. George G. Ramsdell, 
of Philadelphia, and Mr. F. H. Shelton, of Philadelphia, would repre- 
sent informally the Western Gas Association at the International Con- 
gress o: gas men,to be held in Paris the first week of September. 
Writing under date of August 6th, Mr. James W. Dunbar, Secretary 
of the Western Gas Association, informs us that Mr. C. N. Guldlin, of 
Fort Wayne, Ind., and Mr. James Ferrier, of Columbus, Ga., will also 
represent the Association t the Congress. 





DeatTH OF Mr. WILLIAM J. Fay.—The newspapers of last Monday 
reported a hold-up by bandits of train No. 4, of the Union Pacific Rail- 
road, at or near an obscure place in Colorado known as Port Hugo. 
The bandits secured an entrance to the forward sleeping car (this 
particular train is known as the St. Louis Limited, and was on its way 
East), and after their fashion, with leveled revolvers, awoke the sleep- 
ing passengers and demanded their valuables. About the second berth 
reached was that occupied by Mr. W. J. Fay, of Anaheim, Cal., who 
was travelling to St. Louis to visit his brother and to make his usual _ 
annual inspection of an extensive farm owned by him in Jefferson 
county, Mo. Suddenly awakened, it was evident that Mr. Fay instantly 
comprehended the situation, for he quickly found his revolver and 
fired at the leader of the bandits. His aim was faulty and before he 
could try again a bullet from the weapons of his assailants pierced his 
brain. His death was instant. The wretches then went on with their 
plundering in leisurely manner, making complete in the end their 
escape. The murdered man had for many years been connected with 
the gas business, his main record therein having been connected with 
the growth and development of the old Denver (Col.) Gas Company. 
Fifteen years ago he was known to almost everyone of prominence in 
the gas industry of the United States, and he was respected by his 
associates and loved by his friends. He was born on Staten Island 
(now a part of New York city), in 1834, and, in 1866, with his brother, 
Mr. J. D. Fay, he settled in St. Louis, Mo., where they engaged in the 
plumbing and gas fitting business, under the firm name of Fay 
Brothers. In 1871 he accepted the position of Superintendent of the 
Denver Gas Company, which property was controlled by Colonel 
James Archer and his associates—if we mistake not the latter were also 
the owners of the Denver Water Works Company. In this position, 
Mr. Fay was confronted by many hard and odd problems, but with 
characteristic pertinacity he eventually brought'or derout of chaos, and 
the Company thrived with the rapid but erratic growth of the city. 
Colonel Archer died in 1883, and Mr. Fay succeeded him for the 
Presidency of the Company. He continued its President until the 
property was purchased by a syndicate, in which the Seligmans of this 
city were prominent, and “financed” by them in 1892. He remained 
for a time after as consulting engineer to the Company, and resigned 
from its service in 1897, with a record for sterling worth and meri- 
torious service to which few can point. His next move was to 
Anaheim, Cal., in which beautiful spot he owned a large fruit farm, 
and became interested in a water plant there for irrigating purposes. 





24.2 American Gas Light Journal, 


Aug. 13, 1900 





oe, 





From that enterprise he withdrew some months ago. He was elected 
to membership in the American Gas Light Association, at the meeting 
(twelfth annual) held in Washington, October, 1884, and was a frequent 
attendant at its meetings. He is survived by his widow, two sons, four 
daughters and the brother who was his partner in the plumbing busi- 
ness in St. Louis. He was a man of force and of purpose, and of 
whom it may be truthfully said that his life was an exemplification of 
honorable success. 





‘*THE INVESTIGATION OF Gas Processss.”’—In our current instal- 
ment of the proceedings of the last meeting of the Pacific Coast Gas 
Association is a paper by Mr. A. C. Humphreys, M.E., Mem. Inst. C.E., 
of New York, which was prepared by him for the meeting, but which 
unfortunately he could not read in person, owing to unforeseen engage- 
ments that detained him at home while the meeting was in session. 
The theme selected by Mr. Humphreys was ‘The Investigation of Gas 
Processes,” and although it refers to a subject that is very old, the fact 
remains that it is also ever new. The author was particularly well 
qualified to write on the topic, for his many years’ engineering con 
nection with the United Gas Improvement Company brought him in 
close examining contact with processes galore, a few of which had 
merit and many of which were worthless. But it is not of that we 
would write, the purpose of this comment being merely to say that, 
giving due weight to the peculiar nature of the subject, his paper is 
one of the best that has engaged the attention of any Gas Association 
for many a year. It is good in literary quality ; itis temperate in tone ; 
not a scintilla of the personal may be detected in it; it bristles with 
good sense ; it is pregnant with teaching for the deluded ; in fact, it is 
excellent from whatever point of view one wishes to look at it. 





Notrs.—Mr. J. Simpson Africa, President of the Huntingdon (Pa.) 
Gas Company for over 20 years, and President of the Union Trust 
Company, of Philadelphia, died, at his home in Huntingdon, the after- 
noon of the 8th inst. He was in his 68th year, and was very much es- 
teemed. His son (Mr. Walter G. Africa) is Superintendent of the 
Peoples Gas Light Company, of Manchester, N. H.—Col. F. S. 
Richardson, of the North Adams (Mass.) Gas Light Company, is ready 
to make a large addition to the power plant of the Company’s electric 
lighting division. The main feature of the betterment is the construc 
tion of a building to house a 750 horse power Fitchburg pattern steam 
engine.——At the annual meeting of the Consolidated Gas Company, 
of Pittsburg, Pa., the Directors elected were: James H. Reed, J. D. 
Callery, M. K. McMullin, J. Rhodes, T. H. Given and J. C. McDowell. 
—the proprietors of the Taunton (Mass.) Gas Light Company have 
determined to keep Secretary and Treasurer H. B. Leach at work, and 
he seems to have had about as much of a hand in the forming of the 
decision that will keep him going as anyone else connected with the 
Company. The Company proposes to construct a complete, new plant, 
on coal gas lines, on its pruperty on West Water street. The designs 
for the buildings are by Mr. A. B. Slater, Jr., of Providence, R.I., and 
the work will be commenced as soon as possible. We are promised a 
detailed description of the construction.—wWrite to the Union Gas 
Engine Company, of San Francisco, (al., for a copy of its ‘‘ No. 14 
Catalogue.” 








Remarkable Trade Statistics. 
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The Metal Worker says that a strong light is thrown upon the de- 
velopment of the manufacturing industries of the United States during 
the past ten years, and especially in the latter half of the decade, by 
the completed figures of the Treasury Bureau of Statistics, showing the 
imports of manufacturers’ materials and the exports of finished manu- 
factures in the fiscal years 1890, 1895 and 1900. From 1890 to 1895 im- 
portations of manufacturers’ materials, which term includes only 
** articles classified as articles in a crude condition which enter into the 
various processes of manufacture,” increased in value $9,047,231. From 
1895 to 1900 they increased $114,781,353. The exports of manufactured 
goods show a still larger growth. From 1890 to 1895 they increased 
$32,493,367, while from 1895 to 1900 they showed an expansion amount- 
ing to no less than $248,688,623. Moreover, while manufacturers’ ma- 
terials in 1890 formed 23.06 per cent. of the total value of imports, and 
25.06 per cent. in 1895, the percentage had grown to 35.57 in 1900, In 
the same way, finished manufactures formed, in 1890, 17.87 percent. o! 
the total exports ; in 1895, 23.14 per cent., and in 1900, 31.54 per cent. 
The increase shown in the various classes of manufactured products 
exported is most striking in the line of iron and steel and other metals. 
Thus the value of exports of iron and steel and manufactures thereof 
grew from $25,543,208 in 1890 to $121,858,344 in 1900. Copper manu- 
factures sent abroad increased from $2,349,392 to $57,851,707 in the 
same period; brass manufactures from $467,313 to $1,866,727, and 
zinc manufactures from $156,150 to $1,668,202. These figures are almost 
startling in their demonstration of the immense growth of our foreign 
trade in manufactured goods. Such remarkable expansicn is unex- 


[OFFICIAL REPORT.—REVISED BY THE SECRETARY.—CONTINUED Froy 
PaGE 208 } 
EIGHTH ANNUAL MEETING, PACIFIC COAST Gas 
ASSOCIATION. 





HELD IN SAN FRANCISCO, CAL., JULY 10, 11 AND 12, 1900, 








First DAayY—AFTERNOON SESSION. 


The President introduced Mr. T. R. Parker, of Napa, Cal., who de. 
livered the following 


THOUGHTS SUGGESTED BY BOILER EXPLOSIONS, 

To catch a glimpse, in the present meager state of absolute knowledge 
on this subject, we should take not only the possible but the probable, 
and claim for each a respectful consideration. 

As Hamlet is made to say, ‘‘ There are more things in heaven and in 
earth, Horatio, than are dreamt of in your philosophy.” But, come; 
in endeavoring to treat on this important and attractive subjeci it would 
be well to preface these remarks by : First, dwelling awhile upon the 
medium used ; second, considering the agent employed ; third, exam- 
ining the character of the material entering into construction ; and, 
fourth, the forms and types of boilers, with some of the theories and 
possible conditions existing at the time of disruption, and the best known 
means of avoiding them. 

The medium to be dwelt upon, used to produce this power that has 
proven such an aid to civilization, comfort and progress, as well as 
such an awful engine of death and destruction (be the conditions what 
they may), is that very familiar but most wonderful of all liquids, com- 
monly called water. 

It is but little more than a century ago since the ancient view that 
water was one of four elements or a simple substance ceased to be be- 
lieved ; for it is now known that it is a compound of oxygen with hy- 
drogen, in proportion of one of oxygen to two of hydrogen by volume; 
by weight, eight of oxygen to one of hydrogen. 

It constitutes seven-eighths of the human body, and covers nearly 
three fourths of the earth's surface, completing as far as possible the 
sphericity of our globe. 

Everywhere this water teems with life, so that a vast preponderance 
of the living things of the globe find their habitat there. From inf- 
nitesimal life in a single drop, where a thousand creatures can exist 
that could march abreast through a pinhole, to the largest animated 
forms that now or ever did exist on this terrestrial sphere, it is the 
vehicle of matter with a plentitude of living forces and energies, 

From the tiny mould, the growth of an hour, to the specimens of the 
gigantic arbor vite of our glorious State, that were kissed by the sun 
before the deluge, that were young when Methuselah was old, under 
the influence of light and warmth, water is essential to the existence 
of ull forms of life, both animate and inanimate upon and under the 
surface of the globe ; for, in the dark soil and in silence with the seed, 
the robe of spring it softly weaves. All animal and plant life draw 
their daily sustenance from this thing that never shows age, as it is as 
fresh to day as when Adam first quenched his thirst, and as ceaselessly 
working since (according to Genesis) the Spirit of God moved upon the 
face of it. Never at rest, but ever answering to the influence of our 
solar orb and lunar satellite, bathing the earth with its refreshing 
showers, and performing its service in the ever welcome tides, exact in 
the phenomenon of forms in the presence of heat, and equally so in the 
absence of it. In its six-sided pyramids, base to base, as in hail ; in its 
various stellar radiations, as in snow; in its beautiful contortions as 
in frost; in its crystals, as in ice; in the floating-frozen forms, in the 
upper atmosphere, by the medium of which the sun produces those 
strange but beautiful geometrical figures in the Heavens, mocking the 
sun itself, in effulgency, inspiring reverence by its majesty and simila- 
tion of Divinity. In its spectrum, asin the rainbow, in the fleecy can- 
opy of clouds, where Franklin found the lightning that ancient Ajax 
defied, susceptible of the most gorgeous, exquisite grandeur of color- 
ing, radiating and ever changing under the influence of the oblique 
rays of our great illuminator, that fills the mind with adoration at its 
splendor, defying the subtle genius and grasp of artist’s talents, dis- 
playing the vivid coloring of gems in mountains’ icy peaks, and in the 
fantastic solid crystals of Arctic’s floating bergs, covering the earth in 
proper time with its white mantle of rest, but still the ever active, 
chief agent in recording the progress of the earth, in its various feat- 
ures and life in all the periods of its past and present history. 

Still, on its face time writes no wrinkles; it is the writer on all 
things else (as Shakespeare expresses it.) It finds tongues in trees, 
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books in running brooks, sermons in stones and good in everything. 
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From the evidences that surround us. we draw our conclusions con- 
cerning the wonders of this most powerful and all prevailing medium. 
It is proven, in the burning of hydrogen, that it takes up its equivalent 
of oxygen, that the result of this event is the liquid called water. 

This leads us to the thought, as we gaze on the broad expanse of our 
great oceans, that we behold the result of what had at some time been 
the grand envelope of untold volumes of flame, taking up its equiva- 
lent and becoming what? In the vista of time, as conditions changed, 
an ocean of ashes—the ashes of hydrogen, H,O. 

In our mind's eye we can see that our terrestrial sphere shone out in 
effulgent brightness during its rudimentary period, as one of the 
minor suns in our solar system. If we accept the theory that our 
earth is an off shoot from our sun, we are enabled to behold during 
the totality of an eclipse the process now in action on that great orb. 

The converting and re converting, by association and disassociation, 
continuously combining to continuous combustion, by explosions of 
immensity inconceivable, into volumes of flame hurled hundreds of 
thousands of miles into space in an instant of time, consuming, and at 
the same time affording, the food for that consumption, by oceans of 
water raining down on that body, always supplying and never expir 
ing, succeeding at times in cooling spotsthrough the photosphere larger 
in area than most of our continents, they to be dissipated into fragments 
and swallowed up by the mass of this great incandescent ball. 

In this we see our past in a magnified form ; in the moon we see our 
possible future, a world without moisture. I merely mention this to 
draw your attention to the great and important part this most familiar 
and seemingly simple fluid has in the wonders that we behold and 
which makes our existence a possibility. 

We need but barely mention those apparent silent wanderers of the 
universe, these water tenders to ourand othersuns ; these accumulators 
and suppliers from dissipated waste in space, these mysterious visitors 
and possible feeders to our great orb of day, these great transparent 
globes of water known as comets, that, like enormous crystal lens, con- 
centrating the rays of light they gather, to project them into the un- 
unknown, like splinters of daylight thrown into darkness, always 
pointing from their and our source of light, so deftly but feebly repre 
sented in our powerful searchlights’ beam. The mind palls when en- 
deavoring to enumerate the various relations of this ever active agent 
of our Creator. 

We could speak of the crust of our earth and its molten interior, of 
the percolation of this medium towards the heated center, of its oxygen 
absorbed from it by the heated minerals and metals, of the hydrogen, 
by its extreme lightness, seeking the surface, of its filling caverns and 
porous material with its gas, increasing in volume unless tapped by the 
prospector’s drill, until the oxidizable in the vicinity is oxidized, leav- 
ing oxygen free and ever ready to combine, in condition to unite, does 
80, with the mighty force that shakes the crust of earth, to the detri- 
ment of humanity. We see the shimmering glitter on the surface of 
the ocean, but whata deadly menace lies wakefully slumbering beneath ! 
But o‘ten observed in magnificent displays at the safety valves of vol- 
canic vents, casting up its dreadful clouds of oxidized material, called 
volcanic ash, heavenward, with salvos of exploding gases called thun- 
der, and flashes called lightning, accompanied with downpours of rain. 
Their combining, compared with the explosion that suggests these 
thoughts is like comparing the explosion of an insignificant firecracker 
toa 13-inch gun, demonstrating close at hand the great and mighty 
force and power of this feeder of suns and living things. This elixir 
vit that, Phoenix-like, has had its birth in flame, the companion of 
the Creator before the world received its form. In it we find a realm 
of thought unfathomable ; but, leading on and on, to speak of its 
numerous possibilities would require volumes and lifetimes to enumer- 
ate evena scintillation of this mcst powerful, wonderful and indis- 
pensable instrument in all the wonders that we behold, for there is no 
other substance so extensively used in the operations of nature, and in 
the workshops, factories and haunts of busy man, as this combination 
that we call water. 

This is the medium we seek to control, confine and act upon, by em 
ploying the no less wonderful agent fire, believed by many to be the 
first—the germ of everything else, the terrific energy of fire, the next, 
asan agent of civilization and progress—and first when we consider 
the enormous volume of the flames of the sun, as the grand source of 
light, life, heat and power, governing the medium previously dwelt 
upon in all its different phases. 

When we think of the death of the great massof flame on our planet, 
ending up in the period of steaming ooze and heated oceans sending up 
their vapors through an envelop of carbonic gas, returning in terrific 
downpours, cooling the surface preparatory to the forthcoming of 








gigantic plant life, to absorb and prepare in solid form this great store 
of gaseous carbon, appearing first as colossal vegetation, then in forms 
of mammoth creatures peculiar to that period, until the struggle for 
carbon became too great, and conditions ceased that were favorable to 
their particular existence. They are now presented to us in the shape 
of immense stores of solid and liquid hydrocarbons, and we creatures 
that are now, delve into these stores causing them to give forth again 
their energies of stored sunlight for illumination, heat and power, send- 
ing forth their carbonic acid gas to be again absorbed by plant life, 
that, with the aid of moisture and sun heat, is still maintaining the 
circulation, restoring the equilibrium and energy thus transformed. 
So, on and on, we find the animal and vegetable needs for these 
elements, oxygen on one hand, carbon and hydrogen on the other. In 
forms to be assimilated they are life foods, and are essential as energy 
to be transmitted by us as fire. 

We are indebted for every particle of hydrocarbon that ever existed 
to vegetable and animal ovganisms, under the influence of sunlight and 
moisture, for only by the agency of vital force exerted in the tissues of 
these organisms do we find the affinity of carbon for hydrogen, they 
constituting the reservoirs in which the fugitive solar rays were 
deposited, and rendered ready for useful application in stored physical 
energy, with but one or two exceptions, that so far are not of the slight- 
est importance to the fuel user. 

As fire, it is that mysterious agent of transmission of energy that has 
awed the primitive mind in all tribes and ages, and made it an object 
of reverence and worship, as well as the weapon of fear and of 
promised punishment to the damned, presided over by Lucifer the 
fallen. This is the agent employed in the primitive and wasteful bon- 
fire, and in that which is aided by all the conditions that: the knowl- 
edge and ingenuity of human thought can devise to convey its energy, 
transmit its force and temperature, even to the limits-of melted steel, 
where the clashings of atoms, the affinity strong and oxygen sufficient 
to produce conditions to impart power, by the emission of that heat 
from flame, by the force of water by the power of steam, and they, by 
the grace of God, in his free gift to man, fire, to the confines of man’s 
many conceived forms of construction and of the varied character of 
material entering into the makeup of our boilers. 

Chiefly, from the most important of the metallic elements, a metal 
most intimately connected with the advancement of civilization and 
progress of our race. From a very remote period tradition informs us 
that the possibility of extracting iron or crude steel from its ores was 
known among the ancients. 

Tubal Cain, seventh only in descent from Adam, being the first 
name mentioned in connection with this substance, (Gen. IV. 22.) 
When we consider its abundance, the facility with which it is worked, 
the multiplicity of its applications, it is assuredly the most precious 
substance known to man. A metal of great possibilities and many pe- 
culiarities better adapted as steel for the construction of boilers, than 
all other known substances. 

The great development of recent processes of steel making, and the 
progress made in studying the micro-structure of steel within the last 
few years, together with the application of spectrum analysis (it gives 
a spectrum of over 2,000 lines), assist greatly in the determination of 
the proper elements existing in the mass, either as carbon, sulphur, 
phosphorus, nickel or manganese, thereby affecting the quality, state 
of combination, and arrangements of the particles, they having to do 
with the tenacity and life of this, the strongest metal known, made 
available to man through the potency of fire, and through the same 
agency bringing forth some of its many valuable characteristics, chief 
among them being what is known as mild steel. 

In ‘‘ Notes” from an article by James Riley, hestates: We have 
now engines of steel, boilers are steel, the hulls and the armor of ships 
are of steel, as are the guns and projectiles. 

With this substance the constructing engineer can now indulge his 
highest aspirations, realizing conceptions which seemed madness to 
entertain but a short time ago. 

By this new industry (the manufacture of mild steel), a new pro- 
fessional expert has been evolved. It is said that the best steel is the 
greatest triumph of metallurgy, and metallurgy is the glory of chem- 
istry. 

Through it the mechanical engineer has now at his command a 
material on whose good qualities he can absolutely rely. In sizes hith- 
erto undreamt of, that tremendous instrument, the marine boiler of 
the present day, has now entering into its construction, plates 300 feet 
in area and 2 inches in thickness, of uniform and reliable character 
throughout, thereby producing a boiler capable of enduring the high- 
est pressures that our ocean greyhounds demand, thus taking a step 
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far in advance of all previous efforts, mainly through the interchange 
of ideas between the metallurgical and mechanical engineers, without 
which these achievements could scarcely have been accomplished. In 
view of the applications and innumerable achievements that the manu- 
facture of steel has developed, this may fairly be called ‘‘the age of 
steel,” of which the manufacture and use of ‘ mild steel’’ forms a 
very striking feature and an important factor in steam engineering. 

Having made the attempt to dwell on the medium used, the agent 
employed and the character of material entering into construction, we 
will pass on to the forms, types, theories and possible conditions exist- 
ing at time of disruption. 

I am compelled to glean from the study, observations, opinions, ex- 
periences and writings of such men as Thurston, Armstrong, Thorny- 
croft, Richmond, Normand, Tower and others. 

The word ‘evolution’ is not restricted to biology ; that word is 
synonymous almost with the views of Darwin and of Huxley. 

Evolution can be traced in the history of boilers, since the time when 
steam pressures were low and boilers were of almost any shape, de- 
pending for their strength on bracing rather than thickness of shell, 4- 
inch to }-inch being the ordinary. As pressures rose the necessary 
braces became too close to permit proper access to all parts of the boiler, 
and this led to a form of envelop that could furnish necessary strength 
by thickness and shape. A fewstandard types gained general adoption. 
About the time mild steel came into general use pressures had risen to 
the permissible limits for shells of wrought iron. The improvementin 
manufacture of this new boiler material permitted higher pressures to 
be maintained, until pressures as high as 225 pounds for boilers are to- 
day actually in use. The boilers of the ‘‘Campania”’ are 18 feet 
in diameter and 17 feet long. The shell plates are nearly 1% inches 
thick, some of the individual plates being 20 feet long and 7 feet wide, 
carrying a working pressure of 165 pounds. She has 12 boilers of 
31,000 indicated horse power and aspeed of 22knots. The ‘St. Louis” 
and ‘St. Paul” carry a working pressure of 210 pounds. Those of the 
‘*Minneapolis ” are 20 feet long, 15 feet 9inchesin diameter, and weigh 
72 tons each, empty. The water in one boiler alone weighs 40 tons. 

It is noted that the great weight of water in these large boilers is an 
element of serious danger in case of an explosion, as the quantity of 
energy stored in steam contained in the boiler is quite insignificant 
in comparison with that contained in the body of water of high tempera 
ture, yet there is no record of a modern, well-designed high pressure 
boiler having exploded. The use of higher and higher steam pres. 
sures and temperatures has been advancing rapidly of late years, and 
it is practically certain too that the limits of steam pressures have been 
reached, especially in cylindrical and large shell boilers. 

The obstacles to this advance have been largely obstacles due to 
temperature, where metals lose their strength, since in hydraulics and 
compressed air work, where difficulties of temperature do not enter, 
pressures of 1,500 and 2,000 pounds to the square inch are practically 
maintained. : 

A great deal of thought and effort has been made in the direction of 
high pressure and safety devices, It was Dr. Thurston who long ago 
said that a cubic foot of water, heated to a temperature corresponding 
to 60 pounds pressure, has as much explosive energy as a pound of 
gunpowder; at the higher pressures now carried this would be increased 
fully 25 per cent. It has also been said that water could be boiled in a 
paper bag without burning the bag. This is simply in evidence of 
water as a medium of absorbing and as steam dissipating heat. 

On this principle, the thin tube, small-pipe type of boiler is rapidly 
coming to the front, for rapidity of circulation and the development of 
still higher pressures which are eagerly sought for. Plans have been 
prepared of the small tube variety for a 23,000 indicated horse power, 
trans-Atlantic express steamer. The pressures carried by this type of 
boiler range from 250 to 400 pounds, the small diameter of the tubes 
encompassing the water, and the powerful circulation reducing the 
possibilities of large ruptures being reached, is such that they are 
recommending themselves and are fast being adopted by the navies of 
the world. Many are the forms of this type of boiler and additions are 
accumulating, each claiming some advance over previous efforts, but 
all having rapid circulation, quick generation, ease of repairs, capabili- 
ties to stand heavy pressures and possessing factors of safety. 

It may be interesting to mention a few of the known types of this 
style of what are called pipe boilers. There are the Babcock & Wilcox, 
the Heine, the D’Allest, the Porcupine, the Thornycroft, the Moser, 
the Yarrow, the Ward, the Seabury, the Almy, the Reed, the Normand 
and the Belleville. Ruptures of tubes do occur with these with the 
minimum of disaster. 

The earliest mention of the application of steam to produce motion 


was the AXolipile of Hero, invented 180 B.C. But the century just 
drawing to a close has seen more advance in the application of steam 
by human thought than the record of all the preceding centuries. It 
is now said that it is perfectly practical to design, construct and manage 
steam boilers so that there is absolutely no danger of explosions. This 
is rather a broad statement when we consider the criminal neglect of 
employees, defective riveting, accumulation of sediment, grooving, cor- 
rosion and sudden and unequal expansion of metal by injudicious 
firing. Still it seems to be borne out by first-class, modern constructed 
boilers managed by intelligent supervision. But as opinions and 
theories, observation and practice on this subject are from many 
sources, we may expect to find some lines of analogy that have been 
conceived that by investigation may afford us hints which at first sight 
might appear to have no foundation. 

The general public believe that low water in a boiler is the one 
great cause of explosions. And steam (water dust, as it were) has 
properties that the clouds possess electrically, both negative and posi- 
tive, and of greatest tension. Many attribute pitting and grooving to 
the effect of electrolysis, for it is said with but little doubt that atmos- 
pheric electricity, as thunder and lightning, is due in some way to 
water. At what stage of its transformation the electrification is de- 
veloped by the water substance is as yet only a matter of guess work. 
The ‘‘ meteorel ” or water spout presents a phenomenon of condensed 
vapor forming the apex of a cone projecting from a cloud and another 
from the water below. The junction has been observed to be accom- 
panied with flashes of lightning. The causes that produce this as well 
as of electricity are not as yet well known. By some authorities it is 
said that the electrical effects found associated with evaporation have 
always been accompanied by violent physical and mechanical actions 
which are not observed in conjunction with atmospheric electricity. 
That drops of rain are often individually electrified by coalescence of 
two or more atoms of water into one is proven by the occurrence at 
times of luminous rain, when the ground is feebly lit up by the multi- 
tude of tiny sparks that illuminate the ground; that flakes of falling 
snow also are often strongly electrified so that small sparks have been 
drawn from the points of umbrellas. 

The reason for our complete ignorance on these points as applied to 
boilers seems to lie in the fact, that only can investigation be made on 
a scale very much larger than is attained in a laboratory. The diffi- 
culties may probably be overcome by the first nation which will go to 
the expense of providing the necessary means for extensive experi- 
ments. In reference to steam as water it is surmised that it may 
be subject to similar conditions as dust in other forms ; for it is within 
comparatively recen$ times that flour dust could be considered one of 
the agents of explosive energy. 

In Minneapolis, in 1878, it made a demonstration of its force by 
demolishing five mills, and projecting a column of flame 600 feet into 
the air, blowing fragments to a distance of two miles. There are also 
other powdered substances that will explode, such as dust of oats, 
meal, rice, malt and spice (these are life germs), even sawdust, candy, 
soap and metallic zinc; also in the compounding of drugs and chemi- 
cals in the laboratory these things assert themselves. Dust to dust, 
ashes to ashes seems to be an old and inevitable law. This leans us 
towards the theory that the various forms of energy are so intimately 
related in one grand system that each may in turn produce or pass in- 
to all the others. - 

That boilers do explode and boilers burst—by bursting is meant an 
opening limited in extent to the discharge of the contents of the boiler 
without tearing it into pieces, commonly taken to be a rupture, locally, 
by the yielding of the weakest part to a pressure which at the moment 
may not be deemed excessive but which is too great for the weakened 
spot ; if it is from poor material, faulty construction, or lack of atten- 
tion to water line or opening the throttle too suddenly on high press- 
ures, are questions that are yet open for discussion, as case after case 
can be cited where conditions seemed extra hazardous such as no 
engineer of judgment or discretion would sanction. Still men can be 
found who take all kinds of risk and come through unscathed, while 
men known to be careful, thoughtful engineers have been unfortunate 
enough to have these accidents occur, losing their lives or reputations, 
as the case may be. 

Boilers are torn asunder by explosions, and the question to be solved 
is, ‘* What are the conditions that cause these explosions?” for in all 
cases it is said like conditions produce like results. Seemingly it is by 
a sudden development of force, farin excess of those exhibited in regu 
lar working, where violent disruption occurs, permitting the stored heat 
energy of the enclosed water to be expended in enormous rapid expan- 
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were that of a powder magazine, taking place with such extraordinary 
violence and destructive effect that some French writers denote them 
as ‘‘explosions fulminante,” or fulminate explosions, the report of 
which is likened unto that of an enormous piece of ordnance or heavy 
clap of thunder, rending the boiler into many parts, broken as com- 
pletely as if by a charge of dynamite. In such cases the magnitude of 
the shock and energy demonstrated at the instant of catastrophe pro 
duce such disastrous effect that oftentimes are terribly impressive, and 
by many attributed to causes yet obscure and of great potency. Itisa 
very interesting field of inquiry, far from being a barren one, that may 
ultimately warrant some of the many still unexplained causes connected 
with violent steam boiler explosions. 

If our boilers are filled to the proper level with this mother of all 
elementary substances, judiciously fired so that the supply equals the 
evaporation demanded, there would be a physical but not a chemical 
equilibrium ; because the loss would consist of pure water or its equiva- 
lent, while the received water wowfld contain the various mineral or 
saline matters of which it is the greatest solvent. It would go on in- 
creasing until chemical changes may take place either by precipitation 
or combination, by the deposit of suspended matter as scale, or liber- 
ation of gases which they contain, until we may havea veritable maga- 
zine of stratified elements ever active to combine in definite proportions 
when conditions favor, for there is not one grain of sand nor one in- 
visible corpuscle of floating matter that does not come under the same 
law that governs the most mighty planet, and all forms of matter that 
are aggregated under that law. They are so vast and complex that 
they may only be realized in the sweep of ages. When we think of the 
quantity and possible quality of vital force contained in the myriads of 
infinitesimal life that are injected at each throb of the boiler pump, 
with properties vieing with the electric eel, the torpedo or the un- 
fathomed possibilities of the glow worm, energy may be freed as they 
perish, chemical actions may arise that are too complex and numerous, 
caused by these hydrothermal conditions, that will lead us into a train 
of hypothesis entirely metaphysical, that is apt to carry us into a chaos 
of unbridled phantasy, until the tired brain returns to itself with the 
suggestion that speculation may be the soul of thought, but facts are 
the body thereof. For the Chief Engineer of the universe who knows 
all powers and properties, has worked wonders without end with this 
medium, water, for us to ponder over and marvel at; but time forbids 
in the limits of this article to speak of the affinity of electricity for 
humidity, or for water as a body, or the fatigue of steel, or its mag 
netic character, or the part that copper or brass furnishings plays in 
the decomposition in boilers of iron and steel, of the destructive com- 
bination of oxygen with boiler sheets, disturbing the proportions of 
water. Of zinc, in its performance placed in the interior of boilers for 
the preservation of the same to its own deterioration. Of the electric 
properties of fire. Of the limits in size of boilers for the work to be 
performed, of the dangerous possibilities of priming, of the theory of 
sphericity over the dazzling heat of the furnace. The realm is vast 
and various, requiring volumes instead of a paper like this. We will 
terminate by referring to the efforts of the metallurgical engineer 
whose mark of genius in conjunction with the mechanical engineer is 
evident at every point, with results undreamed of a decade ago. 

The stee! maker has supplied the constructor with a material of a 
quality and thickness that brings disaster seemingly to a minimum; 
but it is still a matter of strength against power, because boilers do ex 
plode when unable to contain the spasms of pressure within. So, put- 
ting the thing into plain English, are we not working with bottled up 
thunder and lightning, or in other words, oxygen and hydrogen. Or 
is it that water is the reservoir of all energy? As to the best known 
means of avoiding these conditions we are presented with the reports 
and performance, as well as the general adoption as far as possible, of 
the gas engine of to-day, whose performance the steam engine and 
boiler cannot hope to equal, and the possibilities of still greater effici- 
ency have forced attention to its claims, in the steam engine’s own 
domain. For a little less than 11 pounds of steam and a little more 
than one pound of coal to the horse power are apparently the ultimate 
limits of steam engine economy. On the other hand gas engines using 
“producer gas” regularly yield 1 horse power to about { of a pound of 
coal ; in both cases the terms are in indicated horse power. 

The mechanical efficiency of the gas engine is now about the same as 
that of the compound, triple expansion steam engine. These things 
being so by its adoption boiler explosions will become in a measure 
things of the past. 


With this I will close my remarks. It may leave the subject in such 


a condition as to provoke others to controversy, which may result in 
presenting something better. 








Discussion. 

The President—Gentlemen, Mr. Parker’s paper is before you for dis- 
cussion. During its reading you may have had some thoughts brought 
to you respecting boiler explosions. In any event we would be pleased 
to hear from any of you regarding the matter. 

Mr. Gregory—I had a novel experience in the gas plant of the San 
Jose Light and Power Company which is not near the electric light 
works, and there are no lines which could bring in any electricity. 
Holding my hand near a leather belt a flame would come out near the 
knuckle. Go under a belt and you can feel your hair raised by 
frictional electricity. If you go on top of a boiler and put your 
knuckles near the drum you will see a blue flame. Your hand could 
not actually come into contact with the boiler because it was hot. I do 
not know whether friend Parker intends to claim that electricity is 
generated inside by the motion of the boiling water. I would like to 
have someone explain what generated the electricity. 

Mr. Lowe—There is no question but that static electricity may exist 
in anything under certain circumstances. 

Mr. Hollidge—I have noticed practically the same thing under 
different circumstances. You cannot touch any of the wires of a trans- 
mission line in a great rain. In repairing you have to work with 
rubber gloves even when no machines are running. In my estimation 
there is a certain amount of electric current in all things on rainy days. 

Mr. Grimwood—It is a well known fact, and probably familiar to 
all of you, that in those meteorological tests where experiments are 
made by flying kites in order to get observations in the upper air, they 
have to ground the piano wire which they send up. Otherwise they 
would get a current of electricity strong enough to knock a man down. 
The same thing occurs in building large steel vessels. They have to 
run a rod to the ground to carry off the electricity. It is precisely the 
same thing that Mr, Gregory experienced. 

Mr. Lowe—I would like to ask Mr. Parker what he means by the 
statement that ‘‘the mechancial efficiency of the gas engine is now 
about the same as that of the compound, triple-expansion steam 
engine?” 

Mr. Parker—I quoted that paragraph verbatim from an article by 
George Richmond in the Engineering Magazine. I merely wanted to 
bring out the idea that the best way to avoid boiler explosions was to 
adopt the gas engine. 

Mr. Lowe—It may be that the mechanical efficiency is about the 
same, but as far as fuel efficiency is concerned the best practice in steam 
engines is about 13.15 per cent., while the efficiency of gas engines is 
now as high as 23 per cent. The gas engine, as far as fuel efficiency is 
concerned, exceeds the steam engine in taking heat units and putting 
them into power. 

Mr. McNeil—This matter of boiler explosions is a very serious one, 
and the more we learn the worse we are off. A number of years ago 
in connection with some other gentlemen, I happened to be appointed 
by the Governor of Pennsylvania to look into this matter. We found 
out a number of things, but did not find out just how boilers exploded. 
We received a number of suggestions and accumulated no little in- 
formation concerning the subject ; but when it came to the matter of 
boiler explosions it was pretty hard work. Circumstances alter cases. 
One man might blow up a particular boiler whereas another man 
could run the same boiler for years and get ncthing but steam out 
of it. Much depends on the man who is taking care of the apparatus. 

Mr. Gregory—Is it possible that electricity may produce electrolytic 
action inside the tubes of the boilers. 

The President—We usually attribute the wearing of the tubes to the 
character of the water and the action of heat. 

Mr. Parker—The suggestion has been made that there is electric 
action due to impurities in the steel. Some have contended that it is 
the copper or brass finishings, such as copper coils, that adhere to the 
shell of the boiler and produce electric action by the combination of 
copper and iron. There are a hundred different theories, but I do not 
know that anything definite has been arrived at. A great many boil- 
ers explode at the moment of opening the valves to start up steam. 
One case is reported where the valves between two boilers were opened 
and the whole upper portion of the valve blew off allowing the con- 
tents of both boilers to escape while both boilers remained intact. The 
water did not disappear into steam. I am notin a position to give the 
facts in regard to the pressure, but I presume it was working pressure. 
I remember seeing a boiler in New York perforated like a pepper box. 
At every plunge of the trip hammer about 200 fine jets of steam would 
issue from the boiler. In other cases new boilers which have been 
thoroughly tested by hydrostatic pressure have exploded within a 
short time, while others under similar conditions that had been in use 
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for forty years were giving good service. It has driven some to the 
idea of electrolysis. 


On motion of Mr. Jones the thanks of the Association were extended 
to Mr. Parker for his paper. 


The meeting was then declared adjourned, to reconvene at 10 A. M" 
Wednesday. 





SeconD Day—WEDNESDAY, JULY 11—MOoRNING SESSION. 

The meeting was called to order pursuant to adjournment. The 
President announced that, as Mr. A. C. Humphreys, M. E., M. Inst. 
C. E, of New York, was unable to be present his paper would be read 
by the Secretary. Secretary Grimwood then read the paper by Mr. 
Humphreys, on the subject of 


THE INVESTIGATION OF GAS PROCESSES. 


Having recently been called to the Pacific Coast to make an investi- 
gation of the Hall gas process, and having in the course of my work 
met with the usual difficulties and dangers, it occured to me that a sub- 
ject was here suggested which afforded me the opportunity of comply- 
ing with the repeated requests from your officers for a paper. 

Apparently a few words of warning may not be without value, for it 
does not seem to be generally understood, even amongst gas engineers, 
that the investigation of a new process is a thing to be taken up 
cautiously and with a due sense of personal responsibility. 

For 25 years I have been called upon to investigate the claims of gas 
processes, and in a majority of cases a detailed examination was not 
required to convince me that the claims made by the promoters were 
impossible of fulfillment. This suggests the first danger ; namely, that 
we may become so accustomed to not finding merit that we may be in- 
fluenced to reject meritorious cases without adequate investigation. 
Here we must learn that while we can, and should, avail ourselves of 
our experiences to better safeguard us against ignorance and fraud, we 
shouid be careful to bring to each case a mind open to conviction. 

In many cases within my experience the claims were manifestly so 
impossible of fulfillment that not only was an investigation unneces 
sary for my own information but it was also unneccessary for the 
guidance of my clients. In these cases, however, it has not infre 
quently been found necessary to make an exhaustive and expensiv: 
investigation to be in a position to better satisfy the investing public 
and the municipal authorities, who generally are not competent to 
form a correct judgment except through a simple comparison of work 
ing results. 

Unfortunately it is not sufficient that we who are chiefly interested 
should know the facts, but we must be prepared to convince both those 
who are incapable of understanding, and those who are unwilling to 
accept, arguments and demonstrations based upon the established laws 
of science. The instance referred to in my opening was a case in 
point. 

The claims made for this process were known by my clients and me 
to be incapable of verification ; but others bad to be convinced, and, 
as the claims were based upon commercial results said to have been 
obtained in San Francisco, it became necessary to make a critical ex- 
amination on the ground. 

In one notable case, about 15 years ago, I was called upon to in 
vestigate a process which was making a stir in the gas world, and as 
usual one or two gas engineers had been induced to lend the process 
some support. One of the claims made for the process was sufficient 
to condemn it, but as the promoters were able to show letters o! 
endorsement from two prominent professors, as an influential stock- 

holder in my company had become convinced of the validity of th: 
claims, and the contemplation of the fabulous wealth to be realized 
from his small investment, if the claims were verified, had temporarily 
impaired his judgment, it was found necessary to make a complete 
test in order that the truth might be more readily demonstrated. 

The claim referred to was that from a barrel of crude oil 250,000 to 
500,000 feet of gas could be produced, equal in quality or superior to 
the city gas as ordinarily supplied, and that after extracting this 
volume of gas from the oil there would remain “nearly a ful! warrel of 
oil,” which, by the treatment, would be so improved in quality as a 
lubricant that it could be sold for more than the full barrel orginally 
cost. 

It is sometimes well to reduce such absurdities to actual figures. As- 
sume 300 pounds as the weight of the full barrel of oil and 21,000 Brit- 
ish thermal units per pound of oil. Take the quantity of gas produced 
as that of the lower limit, and assume 650 British thermal units per 
cubic foot as being a fair average for city gas : 


300 pounds of oil at 21,000 gives....... 6,300,000 B.T.U. 
250,000 cubic feet gas at 650 gives...... 162,500,000 ‘* 
DODO isc cece dis apusenenens 156,200,090 B.T.U. 


So, assuming that all the oil were converted into gas, reserving none 
of it for sale as a lubricant, according to the claim, there was a gas 
product obtained which contained 156,000,000 more heat units than 
were originally contained in the barrel of oil from which the gas was 
produced. 

The right to operate this process for certain States was valued by the 
promoters at $25,000,000. The exclusive rights to such a perpetual 
motion scheme were cheap at the price. 

The fact that favorable opinions were obtained by the promoters 
from two well known and reputable professors points to a danger of a 
very grave character. Here were two scientists, professors in one of 
the best of the engineering institutions, apparently vouching for the 
truth of the claims made. Were their statements as made correct ? 
Probably they were, but neither statement was complete. 

One certificate simply stated that a certain volume of gas was made 
from a certain quantity of oil, and the other certificate stated that the 
gas examined had certain photometric and calorific values. 

When read together, as intended, it was natural that the assumption 
should be made that both statements referred to the same test ; such 
was rot the fact. One investigator saw a certain quantity of material 
consumed, and saw as a result a certain volume of gas pass through 
the meter and gave a certificate to that effect. The other investigator, 
on another occasion, saw gas being produced, and the quality was 
tested without regard to the quantity of oil used or volume of gas 
produced and gave a certificate accordingly. 

As the process was one of the ‘‘ greased air” class, it is easily seen 
that in the volume test there was no difficulty in getting the result 
desired, provided there was no coincident examination for quality. 
The volume of gas produced was only limited by the volume of air 
blown through the apparatus. When the test for quality was made 
the air was restricted and oil was used without stint. 

It is a lamentable fact that some of our professional men can be mis- 
led into making these partial statements, and some of them are greatly 
grieved if in consequence their integrity is later called in question. 
The statement should go unchallenged that such incomplete, unguard- 
ed certificates are either the result of a willingness to deceive, of cul- 
pable carelessness or of lack of common sense. Certain it is that such 
certificates should be discredited. 

The only way I know of to avoid danger in this connection is by re- 
fusing to accept theendorsements of any except those who we person- 
ally know to be qualified by training, experience and character to give 
a reliable opinion on the particular question involved. 

in making our test of this ‘‘ greased air” process my force was con- 
stantly at work for six weeks trying to measure the gas produced from 
a given quantity of oil and to determine the average photometric and 
calorific values of this gas. The vessels which received the oil, and 
through which the air was blown, were boiler shells with heads and 
bottoms riveted on, the only openings being the connections for oil and 
air. It was, therefore, difficult to determine whether the oil admitted 
to the carburetting vessels had been all absorbed and also to prevent 
‘he surreptitious admission of oil when our men were off guard. The 
regular oil admission pipes were located and brought under our con- 
trol, but we still had reason to doubt the accuracy of some of our 
results. Our watchfulness was finally rewarded by the discovery of & 
small pipe attached to one of the carburetting chambers, and this pipe 
was evidently used for the unauthorized supply of oi] to the apparatus. 
[he valve on this pipe was closed and sealed to preven: all tampering 
and preparations were completed for making the final test the next 
day. That night the experimental works mysteriously took fire and 
the apparatus was so disabled that the test could not be completed. 
But we had done enough to disprove the claims made, and my assist- 
tants in charge obtained an experience which served thereafter to 
effectually put them on their guard against doctored results, and we 
all had learned to regard with suspicion partial certificates covering 
isolated steps of a process. 

Often when we are called upon to consider claims for results greatly 
superior to those we are obtaining by the established processes, we are 
able to at once dispose of them by calling for exact information as to 
how the comparisons were made, how the material used and the gas 
produced were measured, how the photometric and calorific values of 
the gas were determined, and the like. 

A favorite form of statement employe] by promoters and patent 





enthusiasts is that their process will cut the cost of gas in half. In 
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such cases it is well to require the promoter to show upon what basis 
of established practice he expects to show his saving of 50 cent. As a 
rule it will be found that he is making his comparisons with practice 
which is or should be obsolete, and that he is ignorant of what consti- 
tutes present good practice. 

It will almost invariably be found upon cross examination that the 
extravagant claims made for a new process are not even based upon 
any complete test. Almost without excep ion when I have started to 
test these experimental installations, I have found that no provisions 
had as yet been made for a complete determination of manufacturing 
results. One or more of the pieces of apparatus required for measuring 
the material used and the gas produced have been wanting, and it was 
at once apparent that the claims made, said to be based upon results 
actually obtained, were :imply based upon crude estimates and the 
inventor’s hopes. 

It has been a most common experience to find no station meter in 
use, and it has been quite rare to finda bar photometer, a calorimeter 
or apparatus for chemical analysis. And further, where such appara- 
tus has been found it has generally been determined upon test to be 
defective and unreliable. Sometimes these deficiencies have been the 
result of incompetence, inexperience or carelessness, and sometimes 
they have been the result of fraudulent intent. 

One notable instance I have in mind where the inventor, a man of 
reputation, had been led astray by his lack of knowledge of photo 
metry. He claimed that his method of treating gas after it left the 
retort resulted in an increase in photometric value of about two 
candles. After some years, this gentleman’s works fell under my 
control and I discovered that his photometer was faulty in the ex- 
treme, and that it was impossible by its use to make any exact candle 
power comparisons. 

For many years one of our well known-makers sent out photo- 
meters equipped with candle balances which were beautiful to look at 
and expensive to purchase, but which were absolutely valueless for 
the purpose for which they were intended; in fact more reliable re- 
sults were obtainable by discarding the balance and assuming the 
candle consumption to be normal. 

Especial caution should be exercised in accepting statements which 
depend upon accurate photometric determinations. There are many 
men who do routine photometric work with practical accuracy who 
are not necessarily qualified to make photometric determinations in- 
volving conditions to which they have not been accustomed. As long 
as the regular course is pursued, and the object is simply to determine 
if the day’s gas product is up to standard, there is no difficulty ; but 
even a wide variation in candle power of the gas examined might be 
sufficient to completely destroy the accuracy of the test. This point 
has been repeatedly forced upon my attention, and two striking cases 
have been before me while this paper has been in preparation. 

In some cases it was not difficult to convince the operaturs of the 
errors or their cause, but in many other cases the faulty methods were 
persisted in, showing that the operators were uninstructed as to the 
principles of photometry, and incapable of supplying accurate data 
where it is a question of applying principles instead of taking certain 
prescribed steps. Again, certain photometers which have been proved 
to be reliable for certain routine work probably will be found quite in- 
adequate for accurate comparisons where varying conditions are en- 
countered. It is well to further bear in mind that not many of the 
questions which come up as to the value of a new process can be de- 
termined without involving these very points as to candle power value, 
and, therefore, the accuracy of the photometer and the ability of the 
operator are prime considerations, 

As a rule where I have made complete examinations of processes, I 
have been finally convinced that, in spite of most definite and extra- 
ordinary claims as to results actually obtained, no previous complete 
examination had been made. 

In the case of a process at one time very prominent, we were cailed 
upon to verify or disprove claims which were revolutionary. Some of 
the persons interested were most 1 table and r ible. They 
thoroughly believed in the process under their control. We took charge 
of the works for about six weeks. It took us some three weeks to get 
ready for an accurate test, as there was no station meter, no bar photo- 
meter, no reliable means for weighing the coal and for measuring the oil. 

The final result was to demonstrate that the gas was costing at least 
double the cost as claimed by the promotors. The figures in the past 
had been obtained by measuring the gas in the holder without correc- 
tion for the temperature, which was excessive. The fact that the ruin- 
ously high apparent leakage, due to this over estimate of the make, had 
not attracted especial attention from the owners went simply to show 





how blindly investors accept statements which promise them large pro- 

fits. The candle power of the gas had not been measured but had been 

arrived at by a liberal system of guessing. Upon taking inventory of 

the oil and coal, both were found to be short, the coal to an amount 

almost equal to the amount charged to gas making. In other words, 

the coal consumed had been almost double the amount included in the 

promoter’s statement of cost. 

This same process was afterward heard from at intervals in gas 

association meetings, and was vouched for by a man who apparently 

wished to be fair and whose statement carried some weight. Some 

years later I had the opportunity to analyze the records at this gentle- 

man’s works also, and I found that there was no station meter in use, 

that the gas was made only in emergencies and sent out as part of a 

mixture, and there were no means of correctly estimating what per- 

centage of the mixture should be fairly credited to this process. This 
gentleman and his friends later defended his course by saying that he 

stated the results as he believed them to be, and that he did not pretend 

to be a gas engineer. 

Iclaim that this man, as the responsible head of a gas company, 

could not avoid his responsibility for misleading enquirers as to the 
value of this process by acknowledging under cross examination that 
he had simply stated the facts as he believed them to be, and that he 
did not pretend to be capable of giving an expert opinion. In spite of 
this later disclaimer his favorable opinion of the process had already 
been quite generally accepted and used as coming from a man believed 
to be both capable and honest. 

The failure of agreement between factsand claims is sometimes due 
to the ignorance of the promoters, sometimes to their irresponsible en- 
thusiasm, and often to a direct intention to deceive. 

The continuous process has been a favorable subject for the inventor 
and promoter. 

We are generally met with the statement that the process under con- 
sideration is peculiar in method and result, and the nitrogen supposed 
to be necessarily present in the product of a continuous cupola process 
is not present in this case, or if present is so changed in character as to 
be a distinct benefit instead of a drawback. The action of electricity is 
not infrequently claimed as giving this much to be desired result. 
The electricity is supposed to take hold of the inert, non-combustible 
nitrogen and transform it into a combustible gas. Thosewho dispute 
the claim are at once pilloried as ‘‘ old-fashioned,” ‘‘ so-called experts,” 
‘* professors,” ‘‘ narrow minded opponents of progress,” etc., etc. 
Wherever a scientific fact can be brought forward seemingly to support 
some portion of the prom»ters’ claims, it is done with easy confidence, 
but, perhaps in the next breath, with impudent inconsistency, science 
and scientists are condemned because they have been found to be in 
conflict with some other portion of the claims. 

In the Hall process previously referred to we find great prominence 
is given to the claim for electrical action. This process was revived 
and brought to San Francisco and claims were made in its behalf that 
were known by well informed gas engineers to be beyond acceptance. 
[t was a continuous cupola process, the gas being made while the air 
for renewa! of heats was being passed through the apparatus. The 
stoking and coaling arrangements were supposed to be automatic, and 
the nitrogen in the product, as a necessary result of the coincident blow- 
ing and gas making, was supposed to be converted into a combustible 
gas by electric, chemico electric or catalytic action. To support this 
view we were also reminded that certain well known scientists had re- 
cently discovered that the gas we had supposed to be nitrogen, an ele- 
ment, was now found to be a compou:id of many other elements. Thus 
a doubt was raised in the minds of some as to the identity of that in- 
combustible residue from chemical analysis, which is generally re- 
corded as nitrogen even tnough it may contain minute quantities of 
other inert gases. 

The skillful promoter of this process made much of this point, and it 
was difficult to meet him before a gallery audience, in spite of the fact 
that it could be shown that the discoverers of argon, crypton, metargon, 
neon and xenon only claimed that the total of these gases was about 1 
per cent. of the atmosphere or 1} per cent. of the nitrogen, and also 
that these gases, like nitrogen, were inert and, therefore, it was imma- 
terial whether the residue from analysis was called nitrogen, argon or 
what not. 

Here certain scientists were quoted that they might be used as allies. 
But when such well known scientists as President Morton, of Stevens 
Institute, Professor Barker, of the University of Penn., and others 
testified that the apparatus as built and operated could not produce 
the electrical action claimed, these gentlemen and scientists in general 
were held up to derision. 
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Usually the promoter is well equipped in one particular. He is a 
man of nimble wit and ready tongue, and often in a duel of words be- 
fore a gallery audience he is more than a match for his opponent, who 
though perhaps competent and honest is not necessarily trained in 
controversial debate. 

Even when a formal hearing is had before some legislative body, the 
adroit promoter’s superficial presentation.of his subject is often more 
convincing than the dry facts presented by the other side. To attack a 
gas company is generally popular, and this assists him to create the 
desired impression. Where ignorance and perhaps dishonesty on the 
part of the advocate of a process are backed up by the ignorance or dis- 
honesty on the part of the municipal authorities, as unfortunately is 
too often the case, then indeed is it important that no pains should be 
spared that the truth may be plainly set forth, no matter how self-evi 
dent to us that truth may appear to be. 

Often the claims of the promoter can be completely disproved from 
the printed documents submitted in proof of the claims. As an ex- 
ample, the Harris process was boomed at one time by the use of a 
pamphlet, from which the two following statements could be taken by 
reference to different pages. 

ist. One ton of coal would produce 200,000 cubic feet of gas ; 2d, the 
heating’ power of this gas would be equal to 80 per cent. of the heating 
power of natural gas. 

These two claims taken together are sufficient to condemn the 
Harris or any other process, for the heating value of the product can- 
not exceed the heating value of the coal from which it is produced. 
Otherwise we should get something from nothing and perpetual 
motion would be within our grasp. 

Good bituminous coal gives say 14,500 British thermal units per 
pound, and natural gas gives, say, 1,000 British thermal units per 
cubic foot ; 2,000 pounds of coal, then, gives 29,000,000 British thermal 
units, but the gas produced from this coal, according to the claims, 

ives: 

. 200,000 by 1,000 by .80 = 160,000,000 B.T.U., 
or 131,000,000 British thermal units more than the coal from which it 
was produced. 

In spite of this most apparent weakness this Harris process was 
backed by many well-kno-vn bankers, politicians, doctors, lawyers and 
statesmen, and its promoters were successful in interesting many who 
could ill afford a bad investment. 

The Hall process had a similar, though more extended, record. 
Though repeatedly proved a failure in practice, new fields were in- 
vaded, new investors were enthused and the battle between truth and 

error had to be again and again fought. Here in San Francisco, and 
the neighboring city of Oakland, the process was introduced and, in 
spite of the many failures which had been registered against it in the 
East, capital was again found for its support. 

Certain progress was made in San Francisco against the established 
companies, largely because the promoters were fortunate in being able 
to avail themselves of the increased efficiency of the incandescent 
burner as comparéd with the open tip burner, the former not having 
been introduced to any considerable extent by the older companies. 
With the ordinary observer, the Hall process, not the incandescent 
burner, obtained the credit for this economy. 

Thus there was a certain appearance of success, though as a fact not 
one of the extraordinary claims made for the Hall process could be 
verified from the San Francisco results. The quantities of materials 
used were far in excess of the claims, the quality of the gas was infer- 
ior, and the electrical action claimed for the ‘‘ flower-pot” filling of the 
converters was non-existent. 

This appearance of success in San Francisco was used to revivify the 
process in the East, and so successful was the promoter in impressing 
his points upon certain important men, that it was only after a long 
and determined fight that the truth was again made evident and the 
attempt to introduce the process into two or three cities on the Atlantic 
seaboard was defeated. Finally, as the result of hard, commercial ex- 
perience the process was abandoned both here and in Oakland. 

As part of my investigation, a gas similar to the Hall gas was pro- 
duced by the continuous running of a regular, double superheater 
water gas apparatus, the fixing chambers being filled with firebrick in 
accordance with regular practice, thus disproving the claim of special 

virtue for the electrical flower-pot filling as used in the Hall process. 

Possibly we may be again troubled with the continuous process man, 
who will claim that his process transmutes the nitrogen resulting from 
the air blast into a combustible gas. In such a case, remember that 
with a little practice you can with your regular water gas apparatus at 
least duplicate his actual results and thus prove that if his results are 





to be desired you have them at your command without his assist. 
ance, 

It is a remarkable fact that it is by processes of this character, where. 
in the element of the marvellous is included, that the uninstructed pub- 
lic can be the most easily deceived. The promoter suggests that a very 
small investment will bring in great returns, and, therefore, a small 
‘* flyer” is a fair speculation ; that the gas experts are naturally opposej 
to him because his success means their loss ; that every previous great 
advance in industrial science has been opposed by the experts of the 
day, and the steam engine, the telegraph, the telephone and gas itself 
are instanced. 

The promoter’s cause is almost always helped along by the ill- 
advised endorsement or partial endorsement of school men who have 
the name of being fair and scientific, but who in reality are not 
qualified to make a complete examination or to give a conclusive 
opinion. The partial certificate, already alluded to, is a most danger. 
ous element in the situation. 

Again, the promoter can usually obtain the more or less complete 
endorsement of some man well known in the gas world and believed 
by many to be a practical, able and honest gas engineer. Sometimes 
this endorsement is obtained by the payment of a ‘* professional” fee, 
and sometimes it is the enthusiasm and lack of self control of the 
engineer which hurries him into a position from which later he would 
gladly recede. We can all call to mind instances under this last head, 

I have such an instance in mind, where an engineer well-known and 
to some favorably known, reported in favor of a certain much adver- 
tised process, and in doing so made it the occasion for pointing out that 
his analyses of the gases distributed in a number of our cities demon- 
strated that the gas engineers generally had been deceiving themselves 
as to the true composition of these gases. This report was by some 
taken seriously and produced alarm. It finally developed that the 
methods of chemical analysis from which these revolutionary results 
were obtained were absolutely incorrect and valueless. This points 
the lesson that while we should investigate with an open mind, if we 
obtain results which completely contradict the results for years ob- 
tained by the great body of our fellow workers, we should incline to 
the belief that this failure to agree is the result of some error of our 
own. 

There is another point which calls for special comment. Frequent- 
ly when a new process is first bulletined, not only the public is de- 
ceived but also a considerable part of the gas fraternity, and this per- 
haps because the process seems to be making favor with the public and 
with the State and municipal goverments., Battles are fought over the 
process, hearings are had before councils, papers are read before gas 
associations, discussions are carried on in the gas journals, and, 
finally, if the process is unable to maintain itself in practical compe- 
tition, the collapse comes. Then the whole matter is apparently for- 
gotten and peace again reigns. But the promoter again appears in the 
field with the same process or its equivalent, and now we find the 
public again deceived and gas men again in doubt and alarmed. We 
seem to get but little protection from our experiences. In my opinion 
this is because there is too little real investigation, and we are, there- 
fore, quickly moved by gossip and current opinion. We do not, as 
we should, get down to the consideration of principles. On the other 
hand, even a process without merit should not be despised by the estab- 
lished companies, for not infrequently such a process, for which radi- 
cal claims are made as to novelty and economy, secures a footing not 
obtainable by a process for which less is claimed but from which more 
can be obtained. 

Under the commercial test of competition the faulty process must be 
amended or actually discarded, but in the meantime a position more or 
less secure has perhaps been established by the new comer. 

The best security against such attacks, although unfortunately this is 
not always sufficient, is to share with our customers the economies to 
be derived from an intelligent, efficient, up to-date management. Let 
me suggest to the younger members of the profession that when @ 
process question is before them for solution certain simple steps may 
well be followed : 

1, Obtain a definite statement of claims, covering results, apparatus 
and methods, 

2. If it is claimed that from a given amount of gas making materiai 
a gas product can be obtained which will develop a greater number of 
heat units than the material itself contains, reject the claims. 

3. From a preliminary examination of the claims and the surround- 
ing conditions, decide whether or no an investigation is advisable. 

4, If you decide in the affirmative, prepare to do your work guard- 





edly, but with an open mind, 
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5. Accept no statements unless vouched for by some one known to 
you to be thoroughly competent and trustworthy. If possible, even 
then check up for yourself. 

6. Before finally deciding to accept or endorse the process, make a 
working test, being careful to see that all conditions are such as can be 
obtained in practice. Measure all material used and measure and value 
the product. 

Be sure all apparatus used for such measurements is carefully stand 
ardized, and take nothing for granted as <o the course of the gas, the 
connections to the photometer, and the like. In other words, be sure 
that the gas you measure and value is the gas produced from the mater- 
ials you have measured. 

7. If commercial figures are quoted in support of the claims do not 
accept them without a critical expert examination of the books. Re- 
member that it is not difficult to so keep books of account as to hide the 
truth. 

8. Remember that an investigation gnd report afford quite as much 
opportunity for the exercise of common sense as of technical skill. If 
there are any modifying or qualifying conditions especially to be borne 
in mind in considering your report, draw specific attention to them 
either in your summary or your letter of enclosure. 

9. Remember, if you make a report, you are responsible for its find- 
ings. Express no definite opinion unless you are fully satisfied with 
the thoroughness of your investigation. An incorrect opinion either 
for or against the process must work an injury. 

10. Let no considerations of personal gain influence your judgment. 
Remember, there are refined and insidious methods of presenting such 
corrupting arguments. 

Discussion. 

The President—Gentlemen, among all the papers that have been 
presented to this Association from its organization up to the present 
time I do not know of any that has been of greater interest or that has 
been received with greater attention. Not a sound was heard from 
any part of the room while it was being read. It comes from a man 
prominent among his fellows in this particular branch of business. 
The paper is now open for discussion. I will call upon Mr. Eichbaum 
to say a few words. 

Mr. Kichbaum—There is not much to be said as the paper covers the 
whole ground. We have been through this mill here, and so far as 
the Hall process is concerned I think the statements might have been 
made even stronger. I move that the thanks of the Association be ex- 
tended to Mr. Humphreys for his very able paper. , 

Mr. Britton—It seems to me a mere formal vote of thanks does not 
fill the bill. We have been singularly honored by having a man of 
Mr. Humphreys’ standing in the gas engineering world give so much 
of his time and research to this Association. He is on the Atlantic 
Coast and has been here but once, and yet he thinks so much of us and 
of the progress that we are making that he has devoted time to us that 
means to him money and more than money. We should be especially 
grateful, it seems to me, that he has chosen a subject which has per- 
plexed the mind of every gasman in this Association and elsewhere, 
and covered it thoroughly. It seems to me that from every line of this 
paper we all may learn some lesson for our future guidance. I-think 
that when the paper is published, as it will be in our proceedings and 
in the AMERICAN Gas LIGHT JOURNAL, it will do more towards arrest- 
ing these promoters than anything else that could be done. It has 
called attention, too, to a matter that I believe we all should think of, 
which is this: In permitting such a process to come in and take 
possession of the field you are opening the way for the admission of 
what may be transformed into a strong arm of opposition. That has 
been the course of the development here in San Francisco. The whole 
process was laughed at and frowned upon. To day it is changed into 
an opposition gas company. The time to kill these little fellows is 
when the seed is planted. Mr. Humphreys has brought that out very 
strongly. I think that a committee should be appointed to draft a suit 
able resolution of thanks to Mr. Humphreys. I, therefore, move that 
the Chair appoint a committee of two members, and I would suggest 
that the committee be made to consist of Mr. Jones and Mr. Eichbaum 
as the two most eminent gas engineers in the Association. 

Mr. Eichbaum—I withdraw my motion in favor of that of Mr. Brit- 
ton, I think too much cannot be said in favor of this paper. I 
want to call your attention to one point Mr. Britton has not mentioned, 
and that is that Mr. Humphreys in coming out-here and investigating 
this process was doing so on account of the necessity of frustrating 
some moves that were being made in the East. I think we cannot do 
too much to show our appreciation of the paper. It will stand for all 
time as a means of detecting fraud. The Harris process that Mr. 











Humphreys speaks of was one of the worst frauds ever known, but at 
the same time it was really not as impudent a fraud as that which pro- 
posed to bring in electricity and contacts of metals and one thing and 
another that no one knew anything about with which to gull the 
public. As Mr. Britton remarks, the great danger is that these 
propositions come in under the guise of something that is entirely 
ridiculous and enlist capital that 1s afterwards obliged to build up an 
opposition gas company. That has been the history to my knowledge 
of 10 or 12 different places in the last 25 or 30 years. 

Mr. Jones—Perhaps at this time, as the electrical part of the Hall 
process has been mentioned, it would be of interest to the members to 
have this ‘‘ electrica! pile” explained to them (exhibiting crucible taken 
out of generator). This is the driginal electric battery. Here is a nest 
of Bunsen crucibles, with copper and iron separated by the walls of the 
clay material. The metals are not in contact at all. These were fixed 
in the superheater in place of checkerbrick as used in a water gas set. 
After sufficient blasting to get this material into condition to break up 
the oil for enriching and the wind forced through to pad out the gas, 
this was about the condition of the crucible. This (pointing) is the 
second stage. You see, the crucible broke away, the copper melted 
into the bottom, and the iron found its way to any part of the appa- 
ratus—probably dropped through. After the first few hours or days 
they were blasting through a lot of broken material like this. From 
the beginning there was no:hing whatever electrical about the process. 

Mr. Britton--Except the promoter himself. (Laughter.) 

The Secretary--Mr. Humphreys referred in his paper to the manner 
in which men are misquoted. Eminent writers on some particular 
subject are frequently quoted only in part, and in that way an entirely 
erroneous impression is conveyed. I have no doubt such cases have 
come under the observation of most of you. An interesting instance 
of this very thing came up in San Francisco in connection with a) 
Chisholm. The question of the relative candle power of his ‘Bas, as 
compared with that of gas made by ordinary methods, was being de- 
bated before the Board of Supervisors. When an attempt was made 
to establish the candle power of the gas by means of a bar photometer, 
the Doctor said: ‘‘ It was out of the question to accept those readings ; 
that the bar photometer was inadequate and out of date, and that we 
should use up-to-date methods in testing up-to-date gas.” When we 
showed him that, per unit volume of gas burned, the gas made by ordi- 
nary methods was better than his so called ‘* electrically made” gas, 
he would not believe it, and took us to task for testing it on an old- 
style photometer. ‘‘ You are testing that pure, white light,” he said, 
“against a yellow standard. You cannot expect to getreliable results. 
It may be well enough for an old-style gas.” As a matter of fact the 
gas had nothing to do with it. It was the Welsbach mantle that pro- 
duced the light, and it was a question of heat alone. In support of his 
claim ‘‘ Dr.” Chisholm quoted from Hempel : ‘‘ The gas chemist Hem- 
pel,” he said, *‘ One of the most eminent authorities, writes as follows : 
‘If candle flames and gas flames are compared, the photometric 
measurements agree quite satisfactorily. If, however, the yellow light 
of a candle be compared with-the white light of a Siemens regenerative 
burner, an electric lamp or an Auer von Welsbach incandescent light, 
one will find it quite impossible to make even approximately accurate 
measurements.’’? There ‘ Dr.” Chisholm stopped, while Hempel goes 
on to say: ‘And the uncertainty in the determination will amount 
to more than a whole candle power.” We were testing gases that ran 
from 80 to 100-candle power. Suppose there had been an errcr of 1 per 
cent., or even 2 or 3 per cent., it would have been a small matter. 
Though we were perfectly familiar with the wo.k, we were unprepared, 
and could not at the time detect, the line which had been omitted, so 
we were off hand unable to refute his statement. After omitting this 
line, Dr. Chisholm continued his quotation as follows : ‘‘ The explana- 
tion of this is that while similarly colored sources of light may be 
directly measured in the photometer, lights of different colors cannot 
be compared with one another. The electric light, which is rich in 
blue rays, cannot be compared with a candle flame, which possesses 
but a few of these rays. The colored rays are not of equal value for 
the purposes of illumination, and a correct idea of the lighting power 
of any appliance can be obtained only by breaking up the light by 
means of a spectro-photometer and then ascertaining how much of 
each sort of light is present. Several spectro-photometers for purely 
scientific researches have been devised.” Supporting his assertion with 
this partial quotation, Dr. Chisholm carried his point with the super- 
visors. 

Mr. Britton’s motion was adopted and Mr. E. C. Jones and Mr. F. 
H. Eichbaum were appointed a committee to draw up a suitable resolu- 
tion of thanks to Mr. Humphreys, 
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A TELEGRAM. 
The Secretary read the following telegram : 
New A.Bany, Inp., July 11, 1900. 
“Regret that I cannot meet with you. Wish you a successful meet- 
ing, and a royal good time. 
J. W. Dunpar, Sec’y Western Gas Association.” 
{To be Continued.] 








Prismatic Lighting for the Illumination of Dark Interiors. 


gD achat 
[A paper read by Dr. Wm. H. Greens, at a meeting of the Franklin 
Tustitute. ] 

The practical application of the refractive property of the lens or 
prism to change the direction of light rays passing through it, for the 
purpose of artificial illumination, originated with the French physicist 
Fresnel, who first suggested its use in lighthouses, for the protection of 
maritime coasts, about the year 1815; and the Fresnel lens in various 
modifications is to-day solely used for this purpose. 

The Fresnel lens is designed for projecting a powerful beam of par- 
allel light upon objects to be illuminated at a distance. The principle 
of this device is seen in Fig. 1, which shows a central, plano-convex 
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Fig. 1 
lens surrounded by a series of rings or segments of lenses or prisms, to 
which successively diminishing curvatures or angles are given in order 
to give them a common focus. 

Within the past four or five years the application of this principle 
has been made, and with decided success, to the illumination of dark 
interior spaces, where the amount of light naturally entering therein 
is insufficient for satisfactory illumination, and artificial lighting must 
occasionally or constantly be resorted to. 

The requirements of public buildings and modern office buildings, in 
this respect, have been most urgent, and the various devices known 
generally by the name of “‘ prismatic lights” have been extensively 
used for the purpose, and have proved so useful that, in one or another 
form, they have come to be regarded by architects and builders, not to 
speak of a great number of householders, as indispensable. 

It is the purpose of this communication to give a brief review of the 
art of prismatic lighting, which, at the present time, is passing through 
the active stages of the course of evolution, to which all the arts are 
subject, in determining the survival of the fittest. 

Omitting, for the present, consideration of the vault light for base- 
ments and cellars, where but one form of. prism, namely, an approxi- 
mately right-angled prism depending on total reflection for its utility, 
is admissible, there are two general methods in vogue of installing 
prismatic lights to meet the requiremets of service. 

In one of these, the sheet of prismatic glass is placed in a window 
frame in a vertical position, thus taking the place of the window light. 
In the other, the sheet of prismatic glass is installed in a more or less 
inclined position, projecting outwards fromthe window opening. This 
form of construction is known in the trade as a ‘‘ canopy.” 

The question as to which of these two forms of installation will give 
the best results is determined by the extent of the sky opening upon 
which dependence must be placed for light. 

Where this is of considerable area, as for example where the windows 
face a wide street, the prismatic glass set into the window frames in the 
vertical position will give satisfactory results. 

Where the windows receive their light from a restricted area, as for 
example in court yards, or the side yards of dwelling houses, and, gen- 
erally, in the many situations where high walls rising in close prox- 
imity cut off the free access of light from above, the projecting, canopy, 
form of prismatic glass is preferable. 

Speaking in a general way, the change from the vertical to the 
canopy form of installation will be indicated when the incident angle 
of the light falling on the window opening averages 60° from the hori- 
zontal plane. 

The popularity achieved by the use of light-projecting devices of this 
general nature has called into existence a great number of patented 
inventions, some claiming special forms of prism construction (in 
combinati>n, in certain cases, with a prismatic or lenticular formation 


on the reverse side of the glass), and of a far greater number of design 
patents and methods of glazing, and other matters of minor detail. 





For the purpose of this communication, these minor devices may be 


left out of consideration, and the several generic forms of prism con- 
struction only will be given attention. 


These may be divided into two general classes : 
(1) Those in which the glass forming the light-prejecting device con- 


sists of sheets having on one surface a series of prisms or segments of 
lenses of any desired angle, the back of the sheet being a plane surface, 


and 

(2) Those in which the glass forming the light-projecting device con- 
sists of sheets having on both surfaces a series of prisms or lenses. 

The prism glass most generally known and used is that of the first- 
named class. 

The action of a section of prism glass of this construction is shown 
in Fig. 2, in elevation and plan. It is obvious that the general refract- 
ing effect of the prismatic surface in this and in the other forms of 
prism glass will be substantially the same, whether the refractive sur- 
faces of the structure be straight (7. e., prismatic), or more or less 
curved (i. e., lenticular), irrespective of the angles of the prism sections 
or of the curvature of the lens segments. It is important, however, 
that these angles (or curves) be carefully considered, since upon the 
correct appreciation of this element the light-projecting efficiency of 
the structure largely depends. Improper angles (or curvatures) may 
greatly diminish the efficiency of the device, by the dispersion and loss 
of light, caused by total reflections in the interior of the glass. 

There is general misapprehension regarding the proper action of 
light-projecting glass, which needs a word of reference. It is assumed 
by many that the prismatic glass should be so constructed that all the 
exterior light transmitted from the interior boundary of the prismatic 
window, or canopy, should be directed in lines substantially parallel 
to the boundary walls, floor and ceiling of the apartment, and that the 
more nearly this condition is realized, the closer will be the approach 
to the theoretically perfect mode of operation. Some of the manufac- 
tures of prismatic glass endeavor to realize this condition by varying 
the angles of the prisms uniformly from the centre to the edges of the 
sheets, on the principle of the Fresnel lens. 

A little consideration of what is intended to be realized by prism 
lighting of interiors will suffice to show that this view is an erroneous 
one and liable to result, in practice, in a much inferior interior illu- 
mination than can be otherwise obtained. 

This criticism will be understood by stating the general proposition, 
that the objects of prismatic lighting are, first, to direct as much ex- 
traneous light into the interior as possible ; and, second, to direct it in 
such manner as to derive the largest possible benefit therefrom. 

In considering the relative merits of parallel and divergent light 
transmission by prismatic glass, it should be said that practically as 
much extraneous light can be directed into the interior space to be 
illuminated by the one as by the other arrangement of prisms or lenses. 
But, when we come to consider the second portion of the proposition, 
it can be easily shown that the system of transmitting the light in 
parallel lines cannot possibly be as effective as the method of divergent 
transmission, and more especially, divergent transmission in both 
vertical and horizontal planes, and for the following reason. 

It is well known that the best effects in interior illumination are 
realized when uniform diffusion throughout the apartment is obtained. 
This effect can be secured most effectively only when all shadows are 
obliterated by calling into requisition the action of the entering light 
reflected from all parts of the side walls, floor and ceiling of the apart- 
ment. 

By the method of directing the transmitted light in parallel lines, the 
ill-effect of shadows cast by opaque objects in the path of the entering 
light will be realized in an extreme degree, as there will be no ameli- 
orating influence to counteract and neutralize the shadows by reflection 
from the bounding walls and floor of the apartment ; and an inspection 
of the condition of an apartment thus treated will disclose this objec- 
tion at once. 

By the method of divergent transmission, while quite as much or 
more extraneous light is thrown into the apartment, as by the other 
method, its distribution is decidedly more advantageous, from the fact 
that the repeated reflections from the bounding surfaces of the apart- 
ment cause the practical obliteration of all shadows and a practically 
uniform diffusion of the light to all parts of the interior. 

Returning now to the descriptive portion of the subject, the modus 
operandi of the simplest form of alight projecting prismatic window 
is shown in the plan views in Fig. 2, A and B, in which the light from 





an exterior source falling upon the plane, outward surface of the glass 
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Figs 2. 
is refracted at the boundary of the interior prismatic surfaces and pro- 
jected into the room to be illuminated. 

Fig. 2.A, which is a plan view of this construction taken on the a 
b, exhibits the effect of the light distribution in the vertical plane from 
the effect of refraction from the terminal portions of the prism, where 
the influence of the more oblique rays is not counteracted by a modi- 
fication of the angles of the prism from the center line to the upper and 
lower edges of the glass. Fig. 2 Bisa plan on line c d, showing that 
the light raps are not distributed divergently in the horizontal plane, 
but are all directed in parallel planes. 

Figs. 3 and 4 represent the action of prismatic glass of the second 
class, 7. e., in which both surfaces are prismatic or lenticular. 





Fig. 4. 


; Fig. 3 shows a form of light projecting glass that has lately come 
into use, and for which certain advantages are claimed over the con- 
struction previously described. The sheets in this form of prism glass 
have one surface furnished with prisms—commonly placed towards 
the room to be lighted—and the other surface formed of a series of 
lenses of small curvature, distributed in panel form, parallel to the 
direction of the prisms. This construction, as well as that shown in 
Fig. 2, manifestly exaggerates in the vertical plane the divergent dis- 
tribution of the transmitted light, and consequently operates, so far as 
it goes, in the correct manner, utilizing the reflecting action of ceiling 


| The construction shown in Fig. 3 possesses one obvious advantage 
over the several modifications of Class 1, namely, that the lenticular 
form of exterior surface arrests and directs into the dark interior to be 
lighted a certain amount of the exterior light, which, with the plane 
exterior surface of Class 1, would be lost by total reflection from the 
exterior plane surface. Practically all of this additional light thus 
projected into the dark interior would be gained if the angle of the 
prism and the curvature of the lens panels were correctly adapted to 
the length of the apartment to be lighted. 

The latest modification of Class 2 remains yet to be considered. 

In this, the interior prismatic surface of the glass is the same as that 
just described, but the exterior lenticular panels are arranged not par- 
allel, but transversely, to the direction of the prisms. The details of 
this form of construction are shown in Fig. 4, A and B, while the 
modus operandi is best observed in Fig. 5, A and B. 











a 

T 

b c 
Fig. 5. 
The radical difference in the operation of this form of light projecting 
glass and that of both forms previously described resides in the fact 
that the light distribution in this form is exaggerated in the lateral as 
well as in the vertical plane. This feature is illustrated in Fig. 5 B, in 
which B is supposed to be a section of the prismatic glass taken on the 
line c d, from an inspection of which it will be manifest that the verti- 
cal arrangement of the exterior lenticular panels will serve a similar 
purpose in this construction in relation to the light falling sidewise on 
the exterior surface of the glass as the lenticular panels in the previous 
ease serve in relation to vertical rays ; namely, to arrest and refract 
into the dark interior a considerable amount of light in the horizontal 
plane which would otherwise be lost for useful purposes. All of the 
light thus collected and introduced into the dark interior by the lateral 
collecting action of this device isso much clear gain over the devices 
previously described. 
Further consideration will show, also, that if the interior surface of 
the glass be provided with prisms of uniform angle, determined in each 
case by the length of the apartment to be illuminated, this form of con- 
struction will secure the same advantage in respect of the vertical 
diffusion of the entering light as will be obtained from the lenticular 
prismatic construction previously described. 
On theoretical grounds, therefore, the last described modification of 
light projecting glass, belonging to Class 2, should give the best results 
if intelligently installed. Comparative practical tests also bear out this 
conclusion. 
An additional and important advantage possessed by prism glass of 
the last named construction (aamely, a prism plate constructed with 
prisms on one side and prisms or lens panels arranged transversely on 
the reverse side) remains to be noticea. 
Since all illumination by means of prism glass is thrown from a com- 
paratively low point, namely, through windows, while all other arti- 
ficial illumination is directed from a point above, the shadows produced 
by the prisms on objects in a room constitute a disadvantage common 
to most systems of lighting by means of prisms, as has been noticed in 
what has preceded. The light projecting glass last described, however, 
by reason of its diffusing quality, both in the horizontal and vertical 
planes, largely overcomes this objection. Where two such prism win- 
dows are used for the same apartment, the light thrown from one 
window completely overlaps that thrown from the other, thereby prac- 
tically obliterating the shadows produced by prism lights of other con- 
structions. 
This construction also has the advantage of enabling manufacturers 
to produce more readily the larger sizes of prisms, from the fact 
that one surface has projections at right angles to projections on the 





and floor in diffusing the light. 





reverse side, giving a bridge effect, thus adding to the strength of the 
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plate. For this reascn, likewise, it is not essential to have the thick 
ness of the body of the glass as great as with other forms; and, inas 
much as there is a larger loss of light through absorption in passing 
through a thick than a thin medium, the loss of light from this cause 
may be much reduced. 

Finally, it may be said that all the various forms of light projecting 
prismatic glass accomplish, measurably, their intended purpose of con- 
siderably increasing the illumination of dark interiors over what would 
occur without artificial aid. In the selection of the kind of light pro 
jecting glass and the manner of its installation, the user should be 
guided by the personal observation of the effects produced, rather than 
by the claims of rival manufacturers. 











Fire Protection for Life and Property. 
eee, 


By Mr. JEAN WETMORE, in Electricity. 


purposes electric power from the existing electric light and electric 
railway mains, in almost unlimited quantities. It is to be further 
noted that each central station almost invariably has a reserve equip. 
ment for extra occasions. 

By the time a cumbersome fire engine could answer an alarm, a dock 
watchman unaided would have all the freight washed into the river if 
he so desired. 

Such an apparatus would be quite inexpensive, and this is why we 
add ‘‘that electricity, instantaneous in its operation, capable of trans- 
mitting great power effectively over long distances, practically 
annihilating time and space, will eventually be universally used in 
fighting harbor fires.” 











ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 
sco 
Mr. Joun SHEARN has been elected Treasurer, Secretary and General 


The means for protecting life and property against fire has not kept Manager of the Houston (Texas) Gas Light Company, vice the late Mr, 


pace with our structral and commercial metropolitan growth. 

Our attention has repeatedly been called to the highly inflammable 
condition of the wharves and storehouses living our river fronts, and 
to the millions of dollars worth of property either received from, or 
ready for shipment to foreign ports, all stored in flimsy, highly inflam- 
mable buildings, that can scarcely be truly dignified by any other term 
than sheds built on wooden piles. Our commerce has been rapidly 
increasing while our methods of preventing and fighting fires, and 
protecting life and property, have not essentially been improved dur- 
ing a decade. 

It is conceded that new forms of quick fastening buckles have been 
substituted on the harnesses of fire engine horses, new hose couplings 
employed, and furthermore progress is indicated by adding clergymen 
to the fire fighting corps, but the fact is apparent that our present 
system of dragging inefficient, cumbersome, antiquated apparatus 
through our highly congested streets to reach distant conflagrations is 
as ridiculous in the light of well-known means, as are now the little 
hand pumps our travelers still find in foreign cities. 

The recent Hoboken disaster is an example of others that may any 
day be repeated when aided by favoring winds. An immense amount 
of valuable, highly combustible property, piled upon wooden wharves, 
resting on wooden piles all covered with a highly inflammable, sun- 
baked, wooden, boxlike superstructure, sheltering cotton bales, oils, 
whiskey and what not and helplessly sandwiched in between—the 
great transatlantic prides of a great navigation company. What a 
travesty on human reason and foresight! When a fire occurs under 
such conditions can we consider it a visitation of Providence? With 
the whole Atlantic to draw from there was scarcely an effective gallon 
of it to be utilized at the critical moment. The unavailability of fire 
engines and fire boats gave another fallacious example of attempting to 
utilize heavy transportable fire fighting machinery. 

Our geeat and rapidly growing shipping interests, as well as our 
modern office structures, require commensurate improved facilities 
for fire fighting protection. 

We instantly communicate our thoughts to distant friends, we oper- 
ate large industries from power generated miles away, we pull a fire 
alarm box and instantly scores of meu, horses, ladders, heavy steam 
engines and coal supply wagons are started clattering through our 
crowded streets, which in the course of time arrive at a fire, often 
when it is too late. They stand by while $3,000,000 goes up in smoke 
and 200 wretched human beings die in terribly agony. They then 
take their inefficient clap trap back, and patiently wait for another 
alarm, and yet, the hand that pulled the box, could as easily have 
instantly switched into local electrically driven pumps a thousand 
available horse power, from central railway and electric light stations. 

The money lost in the Hoboken disaster alone would have equipped 
the shipping interests on both sides of Manhattan Island with adequate 
and instantly available electric fire protection. 


J. J. McKeever. 


Tue City Council of Fredericksburg, Va., has decreed that the selling 
rate for gas hereafter in that city shall be $1.25 per 1,000 cubic feet—a 
concession of 25 cents. 


Tuis is from the Philadelphia Bulletin, of July 31st: Philadelphia's 
famous old gas works at 23d and Market streets, will soon be only a 
memory. Only a few tottering chimneys, an occasional section of 
wall and great chaotic heaps of bricks, mortar, scrap iron, etc., remain 
of the interesting old structure from which the city so long obtained 
its gas supply. Although the work is as yet uncompleted, a radical 
change has been wrought in the appearance of the neighborhood. All 
of the 996 retorts which formerly generated the illumimating fluid have 
been razed to the ground, the odd jumble of pipes, brick buildings, gas 
holders, heaps of coke and coal, etc., have disappeared ; the roof has 
been torn down, affording passengers on trains flying past a striking 
view of the almost pitiful destruction which has been wrought within. 
Whatever may be the sentimental regrets engendered, there can be 
little doubt that the passing of the gas works should materially benefit 
the neighborhood and mean its regeneration. Undoubtedly the 
presence of the gas works did much to depreciate property values. It 
was unsightly, a noxious odor was constantly present and a prejudice 
ever existed in the minds of some people that an explosion or con- 
flagration was constantly rendered possible by the presence of such 
great quantities of the highly inflammable fluid. Owing to this feel- 
ing the price of real estate was kept down, and there is a fair chance 
that the new conditions will induce a boom for the vicinity is an ad- 
mirable one from a*business viewpoint. The United Gas Improvement 
Company has done all possible to assist in the improvement of the ap- 
pearance of the neighborhood. It has laid out a beautiful lawn, 
arranged a highly ornate system of electric lights, and freshly painted 
its new and mammoth reservoir. Built in 1836, the gas works build- 
ing had an extremely interesting history, and for more than half a 
century played a prominent part in the city’s life. Asa striking com- 
mentary on changed conditionsand the development of public opinion, 
it may be mentioned that when the gas works was erected it met with 
strenuous opposition from some of the leading citizens of Philadelphia. 
They contended that the system was dangerous, that gas was as ignita- 
ble as gunpowder, and that a great number of fires would inevitably 
result. Moreover, Horace Binney, the famous lawyer, insisted that 
through the leakage of pipes and carelessness in stopping off the gas, 
asphyiation would become a daily occurence. In spite of these appal- 
ling predictions and the bitter opposition, the advantages of gas were 
too palpable to be withstood for long, until now it is used for every 
purpose, from the lighting of highways to the cooking of a dinner. 
The first gas was generated on February 8,.1836, and in a short time 
the new plant became one of the sights of the city. At that time there 
were no gas works in the country which equalled it for completeness of 








To secure this protection the city has no need at present of erecting equipment. It wasasource of wonder and interest to the thousands 


expensive power plants, or to build conduits or fill them with costly 


who visited it yearly. Another feature of genuine interest. connected 


insulated wires. These adjuncts already exist and are in constant] with the old gas works, and which may still be .seen on Market, just 


operation day and night ; they never shut down. 


above the northeast corner of 23d street, is the weather-beaten monu- 


The dock owners have only to equip each dock with an electric pump ment, or obelisk, which formerly marked the site of the first bridge 
and connect them by means of iron piping laid underneath, and out of | ever placed across the Schuylkill River. Its four sides are covered 


the way, with iron hydrants conveniently located and supplied with 
dirigible nozzles capable of sweeping the dock throughout its whole 
length. and as well capable of playing on the adjacent wharves when 
necessary. Hose, which often proves worthless in sch cases of need, 
may not even be employed; the operation of pulling down a switch 
will enable each dock to instantly borrow for temporary emergency 


with inscriptions, which can barely be deciphered, but which set forth 
that the bridge was erected in 1802, according to a law passed in 1798, 
and that the cost was $300,007. The incriptions then set forth in detail 
a complete description of the construction, the coffer dams, foundations 
and subaqueous works ; explains that 800,000 feet of lumber were used 
and the masonry was placed in water 41 feet deep, The length was 552 
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feet and the width 42 feet. Timothy Palmer was the architect, and the 
bridge was first thrown open to travel in 1805. It was covered with a 
wooden roof and statues of ‘‘Commerce” and ‘ Agriculture,” both 
carved by William Rush, were placed at either end. In addition to 
these the obelisk which now ornaments the gas works plaza was placed 
at the western end. From this it will be seen that the old, battered 
obelisk is a municipal relic of real importance and calls vividly to 
mind the fact that while 100 years ago not one bridge spanned the 
Schuylkill, and it was necessary to use ferry boats to cross to the un- 
trodden wilds of West Philadelphia, there are now 23, including the 
new Pencoyd bridge. The obelisk was moved to the premises of the gas 
works when the old wooden bridge became city property in 1840. 





Mr. THos, H. Curistiz, Superintendent of the Rochester (N.Y.) Gas 
and Electric Company, last month had a discussion with the author 
ities, as represented by a policeman. <The policeman thought that Mr. 
Christie’s men, while attempting to put up an electric lighting pole, 
were exceeding their province, because they were not armed with a 
special, new permit. The pole was planted, however ; which rather 
goes to show that the color in which an order is printed, be -it type- 
written or otherwise, by either a male or female typewriter, makes 
little difference, as long as the permit is within the law. 








Mr. C. H. Bearpsteg, Secretary of the Cleveland (O.) Gas Light 
and Coke Company, has been authorized to issue the following notice 
—the notice was framed by President Greenough and his associates, 
the afternoon of the 25th of last month : 


‘“‘ OFFICE OF THE CLEVELAND Gas LIGHT AND CoKE Company, 
CLEVELAND, OHIO, July 25, 1900. 

“To Gas Consumers : The new ordinance fixing the price of gas at 
75 cents will legally go into effect August 3d next. This Company 
will, however, bill all gas consumed from and after July 24th last at 
the new price, giving our customers the benefit of the new rate on con- 
sumption for the 10 days previous to August 3d. Hereafter there will 
be no charge for setting meters. A deposit, upon which we will] pay 4 
per cent. interest, will be required upon all meters set after this date, 
and the amount of deposit and interest will be refunded to the depositor 
upon surrender of the deposit receipt and notice that the use of gas 
has been discontinued.” 





Mr. F. A. SaBBaTon, Manager of the Glens Falls (N. Y.) Gas and 
Electric Company, proposes to extend the Company’s main system ina 
marked degree, provided the authorities do not impose unreasonable 
restrictions. 





“W.R.,” writing from Newburg, N. Y., under date of the 2d inst., 
says that special meetings of the shareholders in the Bath (N. Y.) Gas 
Company and the Bath Electric Illuminating and Power Company 
have been held within a few days. At the meetings it was unani- 
mously voted to approve the agreements which had been previously 
entered into by the Directors of the named Companies. The consoli- 
dated concern is to be known as the Bath Electric and Gas Light Com- 
pany, with a capital of $100,000. Its Directors are: Messrs. M. A. and 
N. W. Dalton and John Parkhurst, of Bath, and J. M. Sheehan and 
Thomas Sheehan, of Newburg. 





ATthe annual meeting of the Lowell (Mass.) Gas Light Company, 
when Mr. Sewall G. Mack declined a re-election to the Presidency of 
that corporation, his fellow Directors adopted the following resolu- 
tions : 

“Our honored President, Sewall G. Mack, having notified the Di- 
rectors that his health will not permit his further performance of the 
active and important duties of the President of this Company, and that 
he must decline a re-election to that office, the present seems a fitting 
time for the stockholders to express their appreciation of the efficient 
and valuable services rendered by him as Director of this Company 
throughout its entire existence, and as its President for more than 30 
years ; and to further express the hope that he may long continue to be 
identified with the Company as a member of its Board of Directors. 
And the Clerk is directed to spread these resolutions upon the records 
of the Company, and to send a copy to the retiring President.” 





THE proprietors of the Consumers Gas Company, of Newburg, N.Y., 
have called a special meeting, to be held the afternoon of the 14th 
inst., for the purpose of ratifying a merger with the Consolidated Gas, 
Electric Light, Heat and Power Company, of Newburg. 








Tue Keokuk (lowa).Gas Light and Coke Company will expend 
something over $6,000 this season in main extensions. 





TuE properties of the Findlay (Ohio) Gas Light and Heating Com- 
pany have been transferred to the Findlay Gas Light and Coke Com- 
pany. The officers of the succeeding concern are: President, John 
M. Barr; Vice-President, D. T. Davis; Secretary and Treasurer, W.V. 
Coons. 

Mr. WILLIs F. Jonnson has been appointed Manager of the gas 
plant which it is said will be in operation in Charleston, Ills., by 
December Ist. 


Tue Washington (D. C.) Star of recent date noted that the report of 
the Inspector of Gas and Meters for the fiscal year ended June 30th, 
filed with the District Commissioners some days ago, shows that the 
illuminating power of the gas supplied by the Washington Gas Light 
Company during the year was +4; of 1-candle power less than during 
the previous year, and that of the Georgetown Gas Light Company 
was ;; of 1-candle power less than during the year preceding. The 
mean average illuminating power of the first-mentioned Company for 
the year was found to equal 25.92 standard candles, and that of the 
Georgetown Company was found to equal 27.50 standard candles. After 
referring to the composition of the gas furnished by the two Companies, 
the Inspector says the illuminating gas supplied in the District during 
the past fiscal year was in keeping with the requirements of the law. 
The photometric power of the gas, he states, is of very superior quality, 
and cannot well be better without giving serious trouble by condens- 
ation in the pipes and meters, causing service pipes to be choked, and 
other evils occasioned by an undue percentage of naphtha in combina- 
tion with the gas. During the past fiscal year the office inspected and 
proved 3,844 gas meters. With the exception of four inspected for the 
Alexandria gas works, the above named meters were inspected and 
proved for the local consumers and the local companies. Of these 238 
registered fast, the average error being 4 92 per cent. ; 521 registered 
slow, average error being 19.05 per cent.; 2,907 registered within the 
limits allowed by law, and 174 did not register the gas flowing through 
them. Of these meters 1,184 were removed from service on complaint 
of the two Companies and for consumers ; 509 were complained of by 
consumers, and of these 222 registered fast, average error being 5.21 ; 
41 registered slow, average error being 5 50, and 46 failed to register at 
all. Of the 675 complained of by the Washington Company, 6 regis- 
tered fast, average error being 4.64 per cent.; 476 registered slow, 
average error being 29.24 per cent.; 20 registered within limits and 73 
did not register. Of the 675 meters complained of by the Washington 
Company, says the Inspector, the reason why so many were found to 
register slow or not at all was owing to the fact that meters of this class 
are removed from service by this Company, believing them to register 
slow, and before being brought into his office are tested in the Com- 
pany’s shop to ascertain their condition. Under the condition named, 
he thinks, it is not likely that the Inspector would often find meters of 
this description registering within the limits allowed by Jaw. The In- 
spector renews the recemmendation made in his last annual report that 
the two Companies be required to make a more suitable rebate in cases 
where meters complained of by the consumers are found by him to reg- 
ister in excess of the requirements of the law. The same course, he 
believes, should follow where meters are found to register fast, as is 
pursued by the Companies where they are found to register slow or 
fail to register at all. He also renews his recommendation that the 
Assistant Inspector’s salary be increased from $1,000 to $1,200 per 
annum, and that the salary of the messenger be made $600 per annum. 











MANAGER MaynarpD is busily engaged in extending the mains of the 
Ottumwa (Iowa) Gas Light and Power Company. 





Tue Am. Mfr. says that the first shipment of Connellsville coke to a 
foreign country in the shape of 20 cars from the H. C. Frick Coke 
Company to Germany, was, what many enthusiasts have predicted 
would come, for several years. The enthusiasts, however, go further 
than the shipment of 20 car loads of Connellsville coke on trial. They 
made the assertion that Connellsville coke was ultimately to be the 
coke supply of the industrial world. Large as the proposition looked 
to conservative minds, it had the proper appearance to the enthusiasts. 
The more likely side to the case in this instance is that the 20 car loads 
filled a trial purchase, and there the whole case will end. Why the 
German coke users wanted the samples of Connellsville coke might be 
answered in several ways, but the l¢ast satisfactory is that which would 
declare that they propose to supply their needs from the Connellsville 
region. 
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Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
Columbus (O.) Gas Co., ist 
Mortgage Bonds,......... 
Columbus (O.) Gas Lt. & 
Heating Co ... 
Preferred.... 
Consumers, Jersey City 








Consumers, Toronto... 
Capital, Sacramentc 
Bonds (6’s).. 

Consolidated, Baltimore... 
Mortgage, Bae ic, 
Chesapeake, 1st 6's. 
— 1st 6's. 
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The Market for Gas Securities. 

The local gas share market, in common with 
the general market, was dull and the tendency 
toward lower prices was pronounced. Con- 
solidated, after closing yesterday afternoon 
(Thursday) at 175% plus subscription rights, 
closed to-day at 170} to 1714 ex-rights. The 
rights are 44 bid. All well-informed investors 
have agreed to take up the stock on the offered 
terms. The Company’s debentures, issued un- 
der the agreement in connection with the taking 
over of the New Amsterdam Company, are 
quoted at 87} to 90. They look a bargain at 
the price. Mutual is normal at 300. 

Brooklyn Union is reported at 165 to 172, and 
transactions initarefew. Peoples, of Chicago, 
is steady, at a shade under par. There is a 
marked shrinkage in the quoted value of De 
troit gas shares and bonds, which decline is 
attributed to selling by parties who have here- 
tofore been bullish in their belief in that prop 
erty. Shares in the Bergen County (N. J.) 
Gas and Electric Company show a steady in- 
crease in value. 





Gas Stocks, 
a 
by G xe W. Close, Broker and 
Dealer in Gas Stocks, 





16 Watt Street, New York Cirx. 


Aveust 13. 


7" Allcommunications will receive particularattention, 
3 The following quotations are based on the par value 
of $100 per share 












N. Y. City Companies. Capital. Par. Bid. Asked, 
Consolidated—Ex rights.... $4,595,200 100 §=17036 «171% 
Central Union, Bonds, 5's. 3,000,000 1,000 103% 105 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 

“ 1st Con. 5’s...... 2,300,000 1,000 120 . 
Metronolitan Bonds conn. 658,000 . 108 112 
3,500,000 100 305 320 
1,500,000 1,000 100 102 
750,000 ° 
New Amsterdam Gas Co. .. 
Bonds, 5's 11,000,000 1,000 10584 10°5¢ 
Northern Union, Bonds, 5's. 1,250,000 1,000 95 97 
New York and East River.. 
Bonds ist 5’s....... 8,500,000 1,000 109 111 
** 1st Con. 5's. + 1,500,000 at 115 
Richmond Co., 8. 1.. ‘ 348,650 50 70 
Bo 100,000 1,000 ve 

. 5,000,000 100 121 125 

Preferred. eee 5,000,000 100 141 145 

Bonds, ist Mortgage, Bs 1,500,000 1,000 116 114 
Yonkers .......ccsccccceve o 209,650 500 130 

Out-of-Town Companies. 

Brooklyn Union ....ceccseee 15,000,000 100 165 172 
* Bonds (5's) 15 000,000 1,000 us «119 
Bag DNR cccc09.- 20008000 59,000,000 50 % 1% 

* Income Bonds..... 2,000,000 1,000 75 
Binghamton Gas Works... . 450,000 100 23% 30 

“5 lst Mtg.5’s........ 475,000 1,000 We 096 
Boston United Gas Co.— 

ist Series 8. F. Trust.... 7,000,000 1,000 82 85 

os * na * .... 8,000,000 1,000 THe Ww 
Buitalo City Gas Co..... 5,500,000 100 4 54 

“ Bonds, 5's 5,250,000 1,000 64 67 
Central San Franciaco..... 2,000,000 es 106 108 


omannaan GasCo. of N. a: 
“Con. Mtg. 5’s 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.... 


Detroit City Gas Co... 
“* Prior Lien 5's... 


Equitable Gee & Fuel Co., 

Chicago, Bonds.......+++ 
Essex and Hudson Gas Co. 
Boke Ny ayne eeeeceece 








Grand Rapids Gas Lt. Co. 
bd lst Mtg. 5’s.... 
Hartford eee 
Hudson County Gas Co., of 
New Jersey...... cnecesis 
“a Bonds, 5’s.. 
Indianapolis...... 
“ — Bonds, 6’s.. 
Jackson Gas Co....... 
- 1st Mtg. 5's. 
Kansas City Gas Light Co. x 
of Missouri ... 
Bonds, ist 5’s.. 
Laclede, St. Louis 
Preferred... 
Bonds ....<scoce 
Lafayette Gas Co., Ind.. 






















Louisville. .... wees . 
Madison Gas & Elec. Co.... 
= Ist Mtg. 6's. 
Montreal, Canada . 
Newark, N. J,,Con. ‘Gas Co 
Bonds, 6's... 
New Haven....... 
Nashville Gas Lt. Co.. 
Oakland, Cal...... . 
iad Bonds.......-. 
Peoples G. L. & CokeCo.. of 
Chicago.......-..000. 
Peoples Gas Lt. & Coke Co. 9 
Chicago, Ist Mortgage.. 
2d “ 















Rochester Gas & Elec. a 





Consolidated 5's 
San Francisco, Cal. .. 
St. Paul Gas Light Co 

1st Mortgage 6’s..... 

Extension, 6’s..... 

General Mortgage, 5’s 
St. Joseph Gas Co...... cove 

“ 1st Mtg. 5's..... 














Washington, D.C... 
First mortgage O's 's. 
Western, Milwaukee ... 





Wilmington, Del. .. 
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Advertivers’ “Index. 





GAS ENGINEERS, 


Wm. Henry White, New York City..... 
Fred. Bredel, Milwaukee, Wis.. 
Geo. R. Rowland, New York City. 






The Western Gas Construction Co., Fort Wayne, Ind... eee ‘280 
27: 


Humphreys & Glasgow, New York City 
American Gas Co., Phila., Pa.......... 
David Leavitt Hough, New York City 









Economical Gas Apparatus Construct'n Co.,Toronto,Ont, 259 


Baxter & Young, Detroit, Mich........0.. 
United Gas Improvement Co., Phila., Pa. 
James T. Lynn, Detroit, Mich., 





A. E. Boardman, Brevard, N. C,..... 





on 









sseeeevees 272 


2 








GAS WORKS APPARATUS AND 
CONSTRUCTION. 


Continental Iron Works, Brooklyn, N. Y.sesssseesesssees 274 










Deily & Fowler, Phila., P&...ecsecsesseees . m6 
Kerr Murray Mfg. Co., Fort Wayne, Ind ., . 92 
Stacey Mfg. Co., Cincinnati, Ohio......... - 2% 
Bartlett, Hayward & Co., Baltimore, Md....... . 28 
Davis and Farnum Mfg. Co., Waltham, Mass...., 


R. D. Wood & Co., Phila., P&...sccsecesesseeeeees 
Isbell-Porter Company, New York City.. 
Fred. Bredel, Milwaukee, Wis.........+ 
United Gas Improvement Co., Phila., Pa....... 
National Gas and Water Co., Chicago, Ills ee 

tus Construct’n Co. Toronto, Ont. 259 
The Western Gas Construction Co., Fort — Ind... 280 
Humphreys & Glasgow, New York City........... 
American Gas Co., Phila., Pa... 
Logan Iron Works, Brooklyn, N. Y. ee 
Riter-Conley Mfg. Co., Pittsburgh, Pa......... 
Baxter & Young, Detrvit, Mich.. 
American Bridge Co., New York City..c0scee 
G. Shepard Page’s Sons, New York City.. 
James T. Lynn, Detroit, Mich.... . 
A. E. Boardman, Brevard, N. C.... oe 
Sutherland Construction & Improvement Co., N. ¥. City 280 
Chris. Cunningham & Son, Brooklyn, N.Y......0: esses... 264 


PROCESSES. 


Bartlett, Hayward & Co., Baltimore, Md, 
United Gas Improvement Co., Phila., Pa. 
Burdett Loomis, Hartford, Conn.......... 
National Gas and Water Co., Chicago, Ills..... 
Economical Gas Apparatus Construct’n Co. ‘Toronto, Ont. = 
The Western Gas Construction Co., Fort Wayne, Ind,.,. 

Humphreys & Glasgow, New York City.. = 
Sutherland Construction & eect yotentinnee N.Y. City 260 
B. E. Chollar, St. Louis, Mo. 260 



























SCRUBBERS AND CONDENSERS, 


R. D. Wood & Co., Phila., P@..ccccccccccccccccescovcceces 


Continental Iron Works, Brooklyn, N. Y. 
Logan Iron Works, Brooklyn, N. Y..... 
Riter-Conley Mfg. Co., Pittsburgh, P&....cscccseseseees 


TAR AND CARBONIC ACID EXTRACTOR, 





R. D. Wood & Co., Phila, P&..c.cccccccccccccccccccccees 204 
AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich.. eccccesess Se 





American Gas Company, Phila., Pa...... 
GAS METERS. 


John J. Griffin & Co., Phila., PA....sscccccesseecesesesess 0 
American Meter Co., New York and Philadelphia. , 
Helme & Mcllhenny, Phila., Pa..... . 
D. McDonald & Co., Albany, N.Y.. 
Nathaniel Tufts Meter Co., Boston, Mass, 








Maryland Meter and Mfg. Co., Baltimore, Md., 278 

Metric Metal Co., Erie, Pa........000 - 229 

Keystone MeterCo., Royersford, Pa. . 78 

Detroit Meter Company, Detroit, Mich.............0000+. 229 
PREPAYMENT METERS, 

American Meter Co.. New York and Philadelphia....... 279 

John J. Griffin & Co., Phila., Pa.... seen. 0 







D McDonald & Co., Albany, N. Y.. 
Helme & MclIthenny, Phila., Pa... 
Nathaniel Tufts Meter Co., Boston, Mass... 





GAS AND WATER PIPES, 


M. J. Drummond & Co., New York City......... 
R. D. Wood & Co., Phila., P&.....sssseeescevees 
Warren Foundry and Machine Co., New York City.. 
Donaldson Iron Co., Emaus, Pa 
Chris. Cunningham & Son, B 

Cornell & Underhill, New York City. 
Charles Millar & Son Co., Utica, N. Y. 








#58 
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GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., N. Y. City.. 
GAS TAPPING MACHINES. 





George Light, Dayton,.O,....ccceceesseesceseeereeereees . 8 

H, Mueller Manufacturing Company, Decatur, Tis.. . 287 
FLEXIBLE JOINTS. 

i Campbell Mfg. Co., Stamford, Conn..... cocccccccccccces OOS 


STEAM BLOWER FOR BURNING BREEZE. 
klyn, N.Y. . 
GAS COALS. 


H. E. Parson, B 





Penn Gas Coal..... 
Perkins & Co., New York City ........ 
Despard Gas Coal Co., Baltimore, Md. 
Westmoreland Coal Co., Phila., Pa. 









Berwind-White Coal Mining Co., New York and Phila... 270 
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CANNEL COALS. 


Perkins & Co., New York City ..........+. 
Greasy Creek Cannel Coal and Tramway Co., Chicago.. 


CONVEYORS. 
The Link-Belt Machinery Co., Chicago, Ills... 
GAS ENRICHERS, 


Standard Oil Co., New York City ............ 
The Sun Oil Co., Pittsburgh, Pa... 


COKE CRUSHER, 


255 





C. M. Keller, Columbus, Ind.......scccccssccsssceesesees 27 
GAS GAUGES. 
The Bristol Co., Waterbury, Conn. . eeeere 258 





GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., New York pene 269 
Isbell-Porter Co., New York City........ 274 
R. D. Wood & Co., Phila., Pa 
Wm M. Crane Co., New York City... 















CEMENTS. - 
C L. Gerould, Galesburg, Ills ......,.....++ ecerecceeece. 268 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J... caueduawees tae 
Adam Weber, New York City............ + 268 
Laclede Firebrick Mfg. Co., St. Louis, Mo.. 268 
Cyrus Borgner, Phila., Pa........ 268 
James Gardner, Jr., Co. , Pittsburgh, ‘Pa. . 26% 
Henry Maurer & Son, New York City............+. + 268 


Baltimore Retort and Firebrick Co., Baltimore, Md... 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 
Brooklyn Firebrick Works, Brooklyn, N. Y........ 
Missouri Firebrick Co., St. Louis, MO ...........ceeeeees 


REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md... 
Fred. Bredel, Milwaukee, Wis........ 
J. H. Gautier & Co., Jersey City, N. J. Sdendneevesen 
Parker-Russell Mining and Mfg. Co., St. ‘Louis, Mo., 







Adam Weber, New York City. . eoccccccesevese at 268 
Missouri Firebrick Co., St. Louis, ‘io Nesee cocccce éeeesces 268 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York Vity............0005 Sivaeaee 274 


Continental Iron Works, Brooklyn, N. 
Logan Iron Works, Brooklyn, N. Y... 





R. D. Wood & Co., Phila., Pa.. srcceveeee 204 
{INCANDESCENT GAS LAMPS, 
Welsbech Company. Gloucester, N.J ...... ++ 266 
Kern Incandescent Gas Light Co., New York City. "256 257 
BURNERS, 

C. A. Gefrorer, Phila., Pa.......... Preerrr reer secccccccee 204 






Wa. M. Crane Co., New York City .. ... = 
D. M. Steward Mfg. Co., Chattanooga, Tenn.......... 


LAVA GAS TIPS, 


259 
259 


D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 259 
STREET LAMPS, 

Welsbach Street Lighting Co., New York and Phila..... 266 
Thos T. W. Miner, New York City ........... eddednceece 2357 
PURIFIERS, 

Stacey Mfg. Co., Cincinnati, O..............seeeee coreces 260 
PURIFYING MATERIALS, 


Connelly Iron Sponge and Governor Co., New York City 269 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y...... 
Chapman Valve Manufacturing Co., — Mass. 
RB. D. Wood & On., Philiin., PB......020.sseccsessees. 
Continental Iron Works, Brooklyn, N. Y.. ae 
The P. H. & F. M. Roots Co., Connersville, Ind..... 
Isbell-Porter Co., New York City..... seecececccccccces 
The Western Gas Construction Co.. Fort Wayne Ind es 
Kerr Murray Mfg. Co., Fort Wayne, Ind...............+5 


EXHAUSTERS,. 
The P. H. & F. M. Roots Co., Connersville, Ind 
Isbell-Porter Company, New York City........ ..... - % 
Connelly Iron Sponge and Governor Co., New York City 269 
Kerr Murray Mfg. Co., Fort Wayne, Ind. ... .......... 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City..............0ce000-. 275 


ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City...... ... 


PURIFIER SCREENS. 


























John Cabot, New York City. ...............eeeeeees cocee 258 
GAS STOVES. 

American Meter Co,, New York and Philadelphia........ 265 

Maryland Meter and Manufacturing Co., Balti , Md. 278 

Keystone Meter Co., Royersford, Pa........... ceccccccce 208 

Nathaniel Tufts Meter Co., Boston Mass. +. 278 

Wm. M. Crane Co., New York City......scscecesescecees 258 


HOT WATER HEATERS. 
Wm. M. Crane Co., New York City......... 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y 


eeeeeeeeecesceceesereveeees 2UB 


270) 











GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md.....,.......... 278 
Continental Iron Works Brooklyn, N. Y... sees 274 
Deily & Fowler, Philadelphia, Pa.. pease 276 


Davis & Farnum Mfg. Co., Waltham, Mass... 
Kerr Murray Mfg. Co., Fort Wayne, Ind.. 


Stacey Mfg. Co., Cincinnati, Ohio...... . 2275 

R. D. Wood & Co., Philadelphia, Pa... . 274 

Logan Iron Works, Brooklyn, N.Y .....cccscceeee cooee 276 

Riter-Conley Mfg. Co., Pittsburgh, Pa................00. 243 
STORAGE TANKS. 

Chris. Cunningham & Son, Brooklyn, N.Y...... .....+.- 234 
GAS SECURITIES. 

Henry Marquand & Co., New York City........... .... 255 

ADVERTISING. 
J. Howland Harding, New York City.............6+ ae 255 


BOOKS, ETC, 
Newbigging’s Handbook 
Field's Analysis, 1899 










Scientific Books. 270 
Digest of Gas Cases 2? 
Practical Photometry.. 24 

as Flow Computers. 28 
iughes’ * Gas Works”... 269 
as Engineer's Pocket-Book . 224 
I coor sLagg from Reports of = Commissioners . 29 
inders . - 264 

Director: y of Gas Companies aeasee . 22b 
Practical Handbook on Gas Engines... - 37 
Coal Tar Tree ....ccccccccccceseeees eveee . 20 
PONS Fe occ cccceccsccceccccses eeencecendecccoskesss 276 





FOR SALE, 
SECOND-HAND MATERIAL. 
One second-hand 6-inch Dry Center a. complete, in good 
order, with all elbows to connect to 
One second-hand 4 foot Station Meter, with iron stand. 
— person g ms yn =e gear. e ‘ 
me secon nd orse ~aA woody Se Sg r- 
der. Made by Crossley Bros. OM F, Englai zl . 
ae to STANDARD GAs AND 1 ELECT uc “60. 
Raleigh, N Cc. 


FOR SALE. 
PURIFIERS. 


Two 8 by 10 purifiers, with 8-inch center seal and connec- 
tions. Center seal made for four purifiers. All in good con- 
dition. Address C. M. KELLE®, 

1312-tf Columbus, Ind. 


FOR SALE, 
A New Condenser and Scrubber, 


Each 11 feet 6 inches high, 3 feet in diameter, inside measure- 
ment, and 6-inch connections—all connections reinforced. 
Two manholes to scrubber, with two sets of trays ; also one 
6-inch center valve. ese have never been used. 
Address PEEKSKILL GAS LIGHT COMPANY, 
1300-tf Peekskill, N. Y. 











POSITION WANTED 
AS MANAGER 
Of a company operating a gas plant or gas and electric light 


plants. Years of experience. Best of references, 
Address **G. E.,” 
1314-3 Care this Journal. 


For Sale. 
A Small Gas and Electric Light Plant, 


| in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








POSITION WANTED 


As Superintendent of Gas Works. 
After October 15th, 1900, I desire a —— as Superintend- 
ent of a Gas Works. ‘Have had 20 years’ experience in works 
— an output of 8, eee to 18, 000, re e a ict aed an- 


ress 
mata Neware O. 





” s 
Position Wanted 

As Superintendent Combined Gas and Electric Light Plants. 
By a practical gas and electric | o oee man of 14 years’ suc- 

cessful experience as superintendent «ombined plants As- 
sociate member Ame: ican Institut» of Flectrical Engin ers, 
ex-member Western Gas As.ocia.ion. Will accept osition 
with combined plants or separate, with a 8 reasonal le pores 
where the interests of the 
mgr — present company. “Address SUPEMINTEN DOT 

131 Care this Journal. 








Position Wanted 
By a Man who is not Afraid of Hard 
Work. 


ears’ experience in all the nd Dftice work 
r 


je tg ty = tribution, new = — office 


1296-tf 


” 


Care this Journal. 


Position Wanted 


As Manager or Engineer of a Gas 
Company. 

Thorouaes Competent Gas } Meseget of many years’ ex- 
perience in ti ends of a 
Gas Company desires a position as Manager or Engineer of a 
Gas Company selling not less than 50,000,000 cubic feet per 
anpum, ighest references given. Address * T.,” 

12 Care this Journal. 














NO EXTRA LABOR OR 
OPERATING EX- 








HENRY MARQUAND a my 


BANKERS 


BROKERS. 
New York City. 





| 160 Broadway, 





TO GAS COMPANIES. 


Position Wanted by a Young Man as 
a Superintendent. 

Now with the U. G.I. Company, of Philadelphia. Has | 
had two years’ experience laying the services and new mains | 
of the Company in that city. 

— VAUGHN W. DUK 
1313 3 27 N. ‘0th Street, Philadelphia. 


Flexible Joints for All Purposes. 


Steam, Gas, etc. Seventy-five per cent cheaper 
than hose to convey steam to holder cups. It is 
a p»cked joint, and when repacked is as 
as new. ave been in use on a number of 
| holders for years. Catalogue free. 


CAMPBELL MANUFACTURING CO., 
| Box 271. Stamford, Conn. 
i] 





KENTUCKY CANNEL COAL, soveste us: 


Geo. R. Hisuop, F.C.S., F.R.S.S.A., Gas Engineer of Paisley, Scotlan1, says in his analysis: ‘ 


‘This isa 


remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 Ibs. of sperm candles.” 
This coal mined and shipped i in box cars. Write for sample car and delivered price. 


The Greasy Creek Cannel Coal and Tramway Co, 


163 WEST WASHINCTON 





STREET, CHICAGO, ILLS. 











So 


\' ie AN Hy [hi I \y ' , V7} i, Yy 
NC \ DESC ity, Ut | ‘ LIGHT 
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Kern Incandescent Gas 
Light Company’s 
Systems. 


NO CHIMNEY. NO BREAKING GLASS. 
NO BLACKENED MANTLES. 


CAN BE USED WITH 


Manufactured Gas, Non-Carburetted Gas, 
Natural Gas or Gasoline Gas. 


35 TO 40 CANDLES PER CUBIC FOOT. 
Burner No.o consumes § cu.ft. . 30-candle power. | Burner No. 3 consumes 3 Cu. ft. . 105 candle power. 














“ I “ce I “oe r 35 “oe | 4 4 “cc ~ 140 
. “2 ' 2 “ a * an Se: ~*% “ ) a + .225 
Prices Reasonable. Catalogues on Application. Agents Wanted. 


KERN INCANDESCENT GAS LIGHT COMPANY, 


18 MURRAY STREET, NEW YORK. 








| 
“THE MINER” MUELLER 


Globe 


Street and Boulevard —SPEGIAL ATTACHMENT GAS TAPPING MACHINE. 


Lamps. 
Cheapest and Best.| By the use of this attachment to our 


THOUSANDS IN USE with regular pattern machine your service men 
INCANDESCENT BURNERS. 


Send for Catalogues. are exempt from danger of asphyxia, can 


THOMAS T. W. MINER, a more taps a day, and need less 
821-823 Eagle Av., N.Y. CATALOGUES FROM 


| H. MUELLER MFG. COMPANY, oo 
GAS TAPPING MACHINES: DECATUR, ILLS. oii 


Drilling and Tapping | 


Pipe under Pressure | 
WITHOUT ANY ESCAPE OF | 


They an alte and Hazelton Water 
“aaa HIGH PRESSURE. 


Size of Combination Drills 
and Taps % to 4-inch. | The Pioneer Vertical Water-Tube Boiler of the 
Machi sees Sent to any Gas World. 
Ce pes ma San J — irty Over 1136 Square Fe cot of He leating Surface per r Horse 
1s” 





















Tube Boilers. 


Boilers we Built have been in Constant Use 18 
Years, and are in Operation To-day 
with Fine Results. 
10 to 25 Per Cent. Guaranteed Over Other Boilers 
Strong, Natural, Upright Draft, 
pst All Kinds of Fuel. 


Send for —— High lity and Durability of the Tubes the Most 
en “ Part ¢ ™ Absolutely Dry Steam. 


Vital Part of a Boiler. 
Fastened at One End Only, Expand on Contract 


Without Strain, Ave caer ene 
bn Lt, 
DAYTON, 0. SoLe Proprietors AND MANUFACIURERS, 


Small Floor Space, Less per Horse Power than for 
Any Other Boiler. 


= i) 120 Liberty St., N.Y. 37ceritsa 


Cable Address, “ Paila,” N. Y. 
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Our line of perforated heaters in 
various styles has proved most ef- 
ficient and satisfactory in every 
way. They were introduced by us 
and are manufactured under pat- 
ents which we control. 





We are introducing this fall a 
new Perforated Radiator, made in 
three sizes. Order samples, test 
them and you will order this style 
and no other. 





With Gas Heaters it is of the ut- 
most importance to have Fittings 
and Tubing with large gas way and 
of the best quality. We sell no 
other. 













William M. Crane Company, 


FOUNDRY: PEEKSKILL, N. Y. 1131-1133 Broadway, New York. 








CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kliby &1 12 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L, M. Rumsey Mig. Co., 810 North Second St. 








Circulars and Prices on Application. | 





Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


<i 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


Bristol’s Reeording | 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 







Street 
Cas Pressure. 
Simple in con- 

struction. 
accurate in jn SO 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL €0,, 


Waterbury, Conn. 


HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 




































473° eee = 











Aug. 13, 1900 


American Gas Light Dournal. 


259 














W. H. PEARSON, Prest. W. H. PEARSON, Jr., 






Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiei Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO., LD. 





~~ American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: !9 


Telegraphic Address: 


ABINGDON STREET, WESTMINSTER, S.W. 


‘* CARBURETED LONDON AND TORONTO.”’ 





The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 


Water 


Blackburn, England - 

Windsor Street Works, Seaagen, England 
Saltley Works, Birmingham, England 
Colchester, England - 
Birkenhead, England 
Swindon (New Swindon Gas Company), England 


Saltley Works, Birmingham, England (Second Contract) 
Windsor Street Works, a —— (Second Contract) 2,000,000 


Halifax, England < 
Toronto 
Ottawa 

_ Toronto (Second nent, Remodeled) 
lindsay (Remodeled) - 
Belleville - 
Ottawa (Second eoninn- 
Brantford (Remodeled) 
St. Catherine’s (Remodeled) - 
Kingston, Pa. - 
Montreal - 
Peterborough, Ont. 
Wilkesbarre, Pa, 
St. Catherine’s (Second Contract) - 





Cas Plants at the following Gas Works: 
Cubic Feet Daily. Cubic Feet Daily. 
- - 1,250,000 | Buffalo, N.Y. - - + = = = = = = = 3,000,000 
- 2,000,000 | Winnipeg,Man. - - = = Ss 500,000 
- 2,000,000 | Colchester, England (Second Contract) - <- 4 - = 300,000 
- - 800,000 | York,England - - - - = - © 2 - = B60 
- 2,250,000 | Rochester,England - - - - - - - = = 600,000 
oie 120,000 | Kingston, Ont. - se SS eS SS ee 
- 2,000,000 | Crystal Palace District, England - - . - > = 9,000,000 
| Duluth, Minn, - - — ss @ ee 
- 1,000,000 | Caterham, England 2 - = = > = 150,000 
250,000 Enschede, Holland - >. + «-s + = 9 ee 
250,000 | Leicester, England - - = Ss ee 
- 2,000,000 | Buenos Ayres(River PlatteGo.) - - - - 700,000 
125,000 | Burnley,Bngland - - - - - 2 ~ 4,500,000 
250,000 | Kingston-on-Thames, England ae ~ 1,750,000 
250,000 | Aocrington, England 3 - 500,000 
200,000 | Tonbridge, England - —~ 800,000 
250,000 Stretford, England - - 500,000 
- - 125,000 Oldbury, England - - 300,000 
na 500,000 Saltley Works, Birmingham, England (mid contract 2,000,000 
as 250,000 York, England (Second Contract) - 750,000 
- = + 780,000 Rochester, England (Second Contract) - - - - = 600,000 
- - = 250,000 | Newport,Monmouth,England - - - - - - - 260,000 














Steward Burners. 


Closest Samples 
Attention to | 

Durability, to be Had 
Candle Power, for the 
Finished : 
Appearance. Asking. 








Write for neat vest pocket memorandum book. Sent Free. 


The D. M. Steward Mig. Co., 


New York Office, CHATTANOOCA, 
107 CHAMBERS ST. Tenn. 











WILLIAM M. CRANE COMPANY, 
SOLE ACENTS FOR UNITED STATES. 
1131-1133 Broadway, New York. 


THE THOMAS DAY COMPANY, 
Distributing Agents for Pacific Coast, 
San Francisco, Cal. 


FPS SSE SS SSCS CSCC SSCS SSS SECC CECCVCTe 








FFSFSSOSSSS SS SS FS SSSS SS SS SSS SS SPSS SPS SSS FSSC ETS CEST Cee re errr rrys 









Stopper Go. Wi 


108 East 117TH ST., N. Y. 





HUTTING OFF GAS IN MAINS 
DURING ALTERATIONS 


THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. 8. A. 


LINK-BELT 22233353 


Tilting Coal and Coke Cars, 
Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 












AND REPA 


CATALOGUE UPON APPLICATION. 


* Link-Belt” Breakers 
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Gutherfand Construction & Improvement Go 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 

















Owners of the “ SUTHERLAND a Patents for Water Gas Apparatus, 


Gas, Electric Light, Weta Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, IIl. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on=Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 














CHOLLAR’S SYSTEM OF 
. GAS PURIFICATION. 


Covered by Five U.S. Patents. 








In operation, revivification of t the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Ketimates Write "The Stacey Mig. Co. 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 














—— 











4 Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
Coal Tar Genealogical Tree. Me ilustrating the various CHEMICAL PRODUCTS DERIVED FROM 
all the anatase dt ~ COAL AND COAL TAR, in the form of a Genealogical Tree, includi 
with Rollers ie A wien, $8.50. ap py a gi to near 700), offers for sale a limited number of copies in Colors, mounted on Lines, 


A. M. CALLENDER & OO., No. 32 Pine Street, New York 
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HITERIGHN BRIDGE: Ud, 


Designers and Builders of Steel Bridges, Steel Build- 
ings and All Classes of Metallic 
Structures. 

























GENERAL OFFICES. 





No. 100 Broadway, New York. 








BRANCH OFFICES. 


Boston, Philadelphia, Chicago, 
Pittsburg, Baltimore, 
New Orleans, Cleveland, * Minneapolis. 








FIHBLDS ANALYSIS 


Eor the Wear 1899. 





An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JSOMHMN Ww. EF*IELD. 


Secretary and General Manager of The Cas Light and Coke Co., London. 





Price $5. For Sale by 





A.M. CALLENDER & CO. - No. 82 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 
Constructors of Goal Gas Apparatus. 


HASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. | Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN viteinstiaiaa 


RECUPERATIVE FURNACES, VSI, mes, Pan, Pair MAGA, COKE CORVEVERS, ETC. 




















SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


G48 Enriching Plants to Enrich cul ii ai to 24 candle jean, “a Making a White Bright, Non-smoking Gas. 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 











nic nenaliamoniniien GAS WORKS... 


Wo. 118 Farwell Avenue, ° Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d 8t., Phila., Pa. 



















American Gas Light Journal, 


«= ROOTS’. 
LATEST IMPROVED GAS EXHAUSTER 


——AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 





Aug. 13, 1900 

















INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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WARREN FOUNDRY AND MACHINE CO. lWroeeh Caste Bip 

















— New York Office, 160 eaten. | MALLEABLE AND CAST IRON FITTINGS, 
: - \Brass and Iron Cock§ and G 
oy” CAST IRON WATER AND GAS PIPR °° "Van 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 43, 45 AND 47 BEACH sT., NEW YORK, 
Flange Pipe for Sugar House and Mine Work. Branoher, Bends, Rotorts, eto., etc 
"farmenuye | OnBEEOUNDGD Mee. te BINDER for the JOURNAL, 


nas SpuuNntonn eo - Eas Pure Foon, 


A DONALDSON IRON COMPANY. EMAUS. PA. 





oon ea ( ] 
\ 


CAST WATER PIbEL =] 
orn ee YORK. eroapwar, CAST IRON PIPE AND SPECIAL GASTIAGS 


‘OR WATER AND GAS. 
Western Office: Monadnock Block, Chicago, Ills. Also, reanan PIPE, LAMP POSTS, Etc. 








CHARLES MILLAR & SON CO., Selling Agents, Utica, N.Y. 


2 
one 

= 

a 





PCA PIP at yUN Aree 


Hydrants, 
ese Pig Lead, 


Ju ite, etc. 





Flanged 


Ail, s 





th IRON PIPE and SPECIALS FOR WATER AND GAS, saul 
Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. A. M. CALLENDER & CO., 32 Pine Street, N.Y. 
-GHRIS. GUNNINGHAM & SON, 


THE NOVELTY STEAM BOILER WORKS, 


BROOF§LTLYN, NN. WW. 


STORAGE TANKS FOR GAS Works, 
To Retain Fluid Material of Any Sort. | 





PIPING IN AND AROUND GAS. WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 


Wa) = 











\\ 





sf Mm 


OE—=Eenee ee 


awa 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER C0. 


ESTABLISHED 18%. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 

















PUBLIC LIGHTING TABLE. 




















AUCUST, 1900. 
\Wable No. 2. 
Table No. 1. NEW YORK 
FOLLOWING THE cITY. 

MOON. 





Aut Nieut 
LigHTING. 





Day or WEEK. 


Extin- 


Light. Extinguish.|| Light. guish. 


| Date. 


A.M. 
3.30 
3.30 
3.30 
3.30 
3.350 
3.45 
3.45 
3.45 
3.45 
3.45 
3.45 
3.45 
4.00 
4.00 
4.00 


8.50 Pm} 4.00 Am 
9.20 4.00 
10.00 FQ} 4.00 
10.40 4.00 
11.30 4.10 
12.20 am} 4.10 
1.30 4.10 
4.10 
NoL. 
No L. 
NoL. 
8.50 PM 
9.20 
10.00 
10.30 
11.20 
12.00 
12.50 aM 
1.50 
2.50 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 





Cee WwW 








4.10 
4.20 
4.20 
4.20 
4.20 
4.20 


WOWWNWhRR RRR RRO NNO ee eee hee HHL 
SSSSSAAGAancaraaermnaennrooesooococosc: 

















ARAR AHA AARHAMAHAA AMG erPrWBrIWr WWI WIAs 





QO OD oP oF 08 oF 28 B08 92 98 98 99 08 92 2 
POW RK KK WNW WNDWHWOWDwWw 


cooceceocceceocoo 
A 
w 








TOTAL HOURS LIGHTING 
DURING 1900. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
230.50 | January. ...423.20 
175.40 | February. ..355.25 
189.00 | March..... 355.35 
- 160.30 
150.40 


September. .32 
October .. ..2 
November . 
December. .231.50 | December. .433.45 





Total, yr. .2221.40 | Tota yr...3987.45 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake &t, 


Welsbach Street Lighting Company 


-. OF AMERICA ... 


















—— Welsbach System 
stows of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 

POINTS OF MERIT: 


Economical, 
Itis J Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


















Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACII 
BURNER, and thereby supply a uniform light in all localities. 





No. 36. No. 38. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 











Welsbach Famous -Mantles.. 


THE INCOMPARABLE OTHER 
he ae eh = 
MANTLE: Magnificent 
FINEST EXAMPLE . ee 
OF INCANDESCENT Endurance. 
GAS LIGHT ae ILLUMINATION, 


EVER EXHIBITED. The Lowest Cost. 











Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, = = = = = 70 Wabash Avenue. 












\} 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY. 


THE STANDARD JUNIOR, 




















THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS. 


Total Sets Installed to January |, |900, - - - - - = - 327 


Total Daily Capacity - - - - - - -- 207,425,000 Cu. Ft. 








WATER GAS PLANT AS AUXILIARY TO COAL GAS WORKS. 








The Unled as Improvement Gamay, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. 'ncorporated 1890. 


Cas. E. GREGORY tare OMe V. Prest. & Treas. 
D. ABERNETBY, Se: 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
—-_ = 6s 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_ 262 

Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 

ET 

SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


E. D. Rullaton a 














A. UTKES, H. A. ==... 
Wiice President. Secretary. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., Coze System of 
Inclined Benches, 


Estimates a ee 78: pplication for Most Successful 
onstruction. 


Also for Free- aie a sen and Half- ey oP Daneneranet® 
nches, for Ree ee ee Co: 


914, 916 & 9G WSievright Buildicg, St. Louis, Mo. 


Manufacturers of 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 
A. M. CALLENDER & CO., 





32 Pine Street, N. Y. City. 


Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N. J. 


Office, 688 East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 














Works, 
LOCKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373, 


Buccessor to WittIAM GARDNER @ Son, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











(ESTABLISHED 1856.) 

ReT ‘TOR FIRE T WO RK ¢ 
TO! RT Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT 
A Cement of great value for patching retorts, putting on 
mouthpieces, making upat bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and rough in its work. Fully warranted to stick. 
Price List, f.0.b. Galesburg or Brooklyn. 


In Casks, 400 to 800 — at 4 cents per _— 
In Kegs, 100 to 
In Kegs less than 100 “ ml ? 


Cc. L. GEROULD, init. 


Eastern Agent, GEO. P. WARRINER, 676 Bedford Ave., 
BROOKLYN, N. Y. 


Parker-Russell 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. \e construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





D 


We have Greatly Imp d our Coal or 


Coke can be used as Fuel in Furnaces. 








Mining and Mfg. Co. 


Tuxo. J. Sura, Prest, J. A. Taywor, Sec. 
A. Lamsxa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY A? 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chime 
ney Tops. Baker Oven Tiles 12x 12 x2 
and 10x10x2. 





WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 











JOHN DELL, 


General Manager. 





MISSOURI FIRE BRICK CO, 





MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Ete. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 
d to Burn either Coal or Coke. Also Plain Benches. 





vaith Reg tive Furnaces, Ci 


CORRESPONDENCE IS RESPECT 


FULLY 


SOLICITED. 





CITY OFFICE: 
| al Olive a i Bank, | ST. Lous, MO. 
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National Gas «i Water Company. 


CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


Gas Engineers 


218 LA SALLE ST.,| INSPECTION AND ADVICE. 


CHICAGO. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 








REPAIRS. 








GAS WORKS SPECIALTIES, 
AUTOMATIC STREET GAS GOVERNORS, 





“Iron Sponge” and Natural Oxide 


HXHAUSTEHRS, HTC. 


Cmely a Squge Carr u. 


No. 357 CANAL STREET, 


BALANCE GAS GOVERNORS. 


FOR GAS PURIFICATION. 





NEW YORK CITY. 


JS WESTERN BRANCH CONNELLY IRON SPONGE & GOVERNOR CO., 
’ 788 South Canal Street. Chicago, itis. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine St., N. ¥. City. 





Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible y for trial. Nosale 
unless satisfactory. Manufactured the WATERTOWN TEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave.. Brooklyn, N. Y. 





i The Gas Engineer’s 
The Chemistry of Laboratory Handbook, 
Illuminating Gas, By JOHN HORNBY, F.L.C. 


Price, $2.50. 
A. M. CALLENDEH & CO., 32 Pine Street N Y. City 


By Norton H, Humpurys. Price, $2.40. 
A. M. CALLENDER & CO., 82 Ping St., N.Y. CITY. 


Practical Hints on the Construction and Working 
of Regenerator Furnaces, 


By MAURICE GRAHAM . M.Inst.C.EB. 


», AssOC 
Price, $1.25. For Sale by 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0..K. Boghead. 





SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY’S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOFERS. 





GAS es THE CHEMISTRY OF, by W. J. A. | 
Butterfield. $3.50. 


NEWBIGGING'’S HANDBOOK. By Thos. Newbigging. 6th 
edition. $6. 


COX'S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
—_” POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 
_— ene HANDYBOOK, by Wm. Richards. 20 





el OF ei GAS. By Norton H. 
Humphrys. $2.40 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d | 


| 
PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. | 
—_ TECHNOLOGY: Vol. I., Fuel and Its Applt- | 
iona, $5. Vol. II., Lighting, $4 > 
1HONWORK: Practical Designing of Structural Ironwork. 
yy H. Adams. $3.50. 
ae. i 8 GAS ANALYSIS, $2. 
LiQuip FUEL FOR MECHANICAL AND ee 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 
co ae: Its History and Use. By Prof.Thorpe. $3.50 
as HANDBOOK ON GAS ENGINES, by G. Lieck- 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 

A a ON THE COMPARATIVE coneaee 

ALUES OF GAS COALS AND CANNELS. By D. 

pin ay $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


| ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 
GAS Pt ae LABORATORY HANDBOOK. By Jno. 


GAS a AND GAS FITTING. By W. P. Gerhard. 


PRACTIOAL PLUMBING. By P. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and oe — Treatment 
and Use in Construction. By A. H. Hi $2.50. 


A Se BETWEEN THE ENGLISH AND 
0) OF ASCERTAINING ee 
InLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
wat EE PHOTOMETRY, with eae Application te 
ric Lighting. By A. Palaz, 


nau OF ELECTRIC LIGHTING, Including El 
Generation, lesa rae Storage and Distribution. eotte 
Philip Atkinson. $1.50 


— TRANSMISSION OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC een FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. ea 


PRACTICAL aes ele THE TESTING OF INSULATED 
WIRES AND CA $1. 

ELECTRIC LIGHTING, b by Francis B. Crocker. $3. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. 92.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


LECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 


must be added to above prices. 


We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


hooks sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 











=a» os = 


mhwankk a oe a 3a 









Aug 13, 1900. 


American Gas Light Journal. 


271 











the Despard Gas Coal Go., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COoOnRE. 


Clarksburgh, Harrison Co., West Va. 





{ AGENTS, } 
71 Broadway, N. Y. 





KELLER ADJUSTABLE 
COKE CRUSHER, 


q » Di 5 
Crush any Size Desired. 
Cc. M. KELLER, 

Sec. & Supt. Gas Lt. & Coke Co., 

Columbus, Ind. 
Correspondence Soiicited. 





MINES, - 

WHARVES, - + Locust Point Baltimore, Md. | 
OFFICE, 640 Equitable Building Balti Ma. 
ROUSSEL & HICKS, BANGS & HORTON | 


60 CongressSt., Boston 









MADEUIRA, HIitusls & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bituminous Coal and Cove, 


GENERAL BASTERN SAIES AGENTS 


PENN GAS COAL GOO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


\OWwWNERS OF OVER 1,000 Coa rZr CARS. 


| COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


OFFICES: 

| PHILADELPHIA, BOSTON, 

|32 South Broad Street. 70 Kilby Street. 
BRIDCEPORT, CONN. 





NEW YORK, 
143 Liberty Street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then ust 


9 
Cox’s Gas Flow Computer, 
as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 
Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N.Y. 





GREENOUGH’S 


rice, $6.00. 
ee eee 
This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. As a book of reference it will be found 
invaluable. It is the only work of the kin 
which has ever been published in this country, 
and is most complete. Handsomely bound. 


Orders may be sent to 


“QIGEST OF GAS CASES.” 












Epmugp H. McCULiovan, Prest. Cras. F. GODSHALL, Treas. H. C. ApaMs, Sec. 


THE WESTMORELAND COAL CO. 


| Chartered 1854. 


| Mines situated on the Pennsylvania and the Baltimore 
| and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHBIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this —— its well-known 
Coal lias been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
| giving qualities, and in freedom from sulphur and other impurities. 


‘Principal Office, 224 South 3d St., Phila., Pa. 
| 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 












A.M. CALLENDER & CO. 32 Pine st. N.Y. "FFFOLCAO, O., and KPittsbureh, Pa. 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


26 Broadway, New York City. 





















Correspondence Solicited. 
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Principal Office & Works, Waltham, Mass. 


DAVIS & FARNUM MFG. CO, 


WALTHAM, MASS. 


Boston Office, R'm 18, Vulcan Bldg. 8 Oliver gt, 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Premes and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com. 
«a plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED.:. 


Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





ooms 201 & 202. 


DETROIT, MICH. 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT 


CAS PROPERTIES PURCHASED. 





Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 





180 Fulton Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


$74 FIFTH AVE., N. Y¥ 








Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks, 


Sinate, DousLe AND TRIPLE-LIFT CEASHOLDERS, 


ae—HORIZONTAL AND VERTICAL STORAGE OIL TANKS nm. 


tron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 


Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Gast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screw an Quick Opening, 8 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Triple, Double and Single: Lift Gasholders. 


[roa Holder ‘ranks. 


ROOF FRAMES. 








Girders. 





BEAMS 











PURIFIERS. 





CONDENSERS. 
Scrubbers, 
Bench Castings. 


OIL STORAGE TANKS 




















| Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E.,M. Inst.C, E. ARTHUR G. GLASGOW, M.E., M. Inst.C. E. 


BANK OF COMMERCE BLDGC., 
31 Nassau Street, 
New York. 


9 VICTORIA STREET, 
London S.W., 
England. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 





CAS PROPERTIES PURCHASED. 








HUMPHREYS & GLASGOW, 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y¥. 





GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. 
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rowiinuewen fone RD, WOOD ®& CO. PRON FOUNDERS, 
400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF BUILDERS OF 


Cast iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
SOLE MAKERS OF aa 
CUTLER’S PATENT FREEZING PREVENTER 


THE MITCHELL SCRUBBER For Gas Holder Cups. 


(PATENTED.) ee 

















THE TAYLOR 
PURIFIERS, CONDENSERS, REVOLVING BOTTOM CAS PRODUCER. 


HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 
SCRUBBERS, BENCH WORK. 4¢4_~ HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the 
or Extension of Existing Works or the Construction of New Works. 


2465 Broadway, New York Gity. =0rricts- Bridge & Cetin Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidenta. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 



































BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 

STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS., | wemessmucar svvens stuns 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
c.a. GEFTRORER, 


BURDETT LOOMIS, — Hartford, Conn. 248 N. Sth St., Philas, P& 
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WILLIAM Stacey, Prest. T. H. Brrou, Asst. Mangr. 
J. E. STACEY, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. & Treas. 


HE STACEY MANUPACTORING CO. 


Established 1861. 
Single, Double and Triple-Lift 


GASHOLDERS, 


A Of any Capacity, with or without Wrought Iron ot Steel 
‘ Tanks. 


: Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 





Se 


Eastern Office: 911 Drexei Building, Philadelphia, Pa. 


RITER=CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 














ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANTES. 








Price, - - - - = = = $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 


-e«(Qasholders 


| » Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS 


Brooklyn, N. Y 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





























Capacity of Holder, 500,000 Cu.Ft. 





. The contract was completed and the 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 


1HE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIE1Y OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANIS USED. 


By BBE MAMTT YFTPoqots, F.O.8. 
Beconda Edition. Frice $3. Bor Sale by 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 




















Mm 
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D. McDONALD & CoO., 


MANUFACTURERS OF 


Wet AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 




















The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY. N. Y. CHICACO. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES —, 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, MB 


Frice, 81.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER CO, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Petabliahea 2548, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re 


lablewrkandanwer orders Fr epayment Gas Meters. 
































CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221i Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete, 
~m=—_‘Perfect” Gas Stoves —2- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa. and WIESTER & CO., 22 Second St., San Francisco. 











































se... |Do you wish to Know 


, 
Pee 4. 











CcOX%s 
CAS-FLOW ' 
COMPUTER. & 
« e 

e 


; what size of Pipe to use to convey any quantity of Gas, any distance, with 






any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x 8 inches, in cloth case, $2.50. 
For sale by 
A. M. CALLENDER & co.. 32 Pine St.. N. TZ. City. 
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eee §=AMERICAN METER COMPANY, 


ae a he NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT JETER. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
Re READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Hstablished 184s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 














Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a=_— METERS REPAIRED_____..» 


PREPAYMENT GAS 
Our Own Patents. Strong. Simple. PROMPT _ ATTENTION. _CORRESPONDENCE > SOLICITED. 


METRIC METAL COMPAN Y, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS 


Special Attention given to Repairing METERS of all Makes. 














FACTORY AT ERIB, PA. 








CHARLES H. JACOBS, Secretary-Treasurer. 


‘Detroit Meter Company, 


DETROIT, MICH. 


anufacturers of. 


x fe > GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 














Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watet 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc.,, 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate week, 


PAE WESTERN GAS CONSTRUCTION CO. FORT WAYNE, IN 


IMPROVED 


COAL GAS APPARATUS, 


COMPLETE SYSTEM OF 


Exhausters, Condensers, Tar Extractors, Washers, Scrubbers, Tar 
Separators and Ammonia System, 


For the Complete Progressive Treatment of the Gas from the Retort Outlet to the 
Purifiers. 


PURIFICATION. 


Ordinary Purifiers and 4-way or Valve Systems. IMPROVED DUPLEX and TWIN 
PURIFIERS with DUPLEX VALVE for obtaining the maximum efficiency of ap- 
paratus and economy in handling materials on minimum capital expenditure. 


Coal Gas Bench Casting's. 


Steel Hydraulic Mains, Self-Sealing and Common Mouthpieces, Steel Tanks, Riveted 
Steel Pipe, Steel Roofs and Buildings, Street Main Specials, Ammonia Apparatus, 
Tar Distilling Plants, Rotary Washers, Street Main Governors. 


VALVES. 


Our PATENTED DESIGN, especially suitable for FOUL MAINS, for Street Mains 
and Works use. Can be opened, inspected, cleaned and repaired while in 
place. 


Improved Lowe Water Gas 
Apparatus. 


Original Installations and Auxiliary Plants and Designs for Special Situations. A‘ 
capacities. Over 70 plants installed and in successful operation. 


‘ieoaaascaitii The Western Gas Construction Co., 























EASTERN ENGINEER, 


32 Pine St., New York. FORT WAYNE, INDIANA. 





